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ABSTRACT 
This book was ·a thesis selected by "The Collective Papers 
of Science and Technology Research of Shanghai City, 1960". 
The article reviews the literature of past hundred years on 
sciaenid fishes, examines sciaenid specimens collected along 
our coastal areas, and contains a detailed description of the 
taxonomy of Chinese sciaenids. 
This book is for the use of the teachers and students of 
the biology departments in colleges and scientists of related 
specialties. 
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FORWARD 
The purpose of this article is to review the taxonomic 
information on Chinese sciaenids for the past hundred years 
or so, to supplement and advance the taxonomic system of 
Chinese sciaenids. It is also based on sciaenid specimens 
collected from different coastal areas of our country during 
last few years. Thus, a relatively complete report is made. 
ii 
The taxonomic system of this article is mainly based on 
the comparative morphology of otoliths and swimbladders, and 
also on the external morphological characters often used by 
previous authors .. Through detailed study and consideration, 
we think that the morphological differentiation of swimbladders 
and otoliths are closely related to the morphology of the fish 
and their ecology, which have significant importance to the evo-
lutionary process and the phylogenetic relationship of this 
family of fishes. A relatively detailed observation of the 
position of the snout and mental (mandibular) pores was made. 
We think these characters also have certain significance to fish 
taxonomy and ecology. 
This article describes 37 species of sciaenid fishes 
from the China coast, belonging to 13 genera, 7 subfamilies. 
These include four new subfamilies, two new genera and four 
new species. 
The continental shelf along the coast of our country is . 
a very large area. Generally, its depth is less than 100 meters 
and most bottom is muddy sand. The large input of freshwater 
and sediment from the rivers has provided the best natural 
environment and living conditions for sciaenid fishes. There-
fore, the number of taxa is especially larger than adjacent 
countries. Some of the taxa are endemic to the Chinese coast. 
Sciaenids are the most productive economic fishes of our 
country. This is also a spe·cific character of our fishery 
and a basic difference from the fisheries of other countries. 
Thus, any investigation about their taxonomy, morphology, 
ecology, physiology, etc., is not only highly essential, but 
also has high practical significance. 
The illustrations in this article of the external fish 
features were made by comrades Yi Ze-Yian and Liu Sau-Ping. 
During the preparation of this manuscript, comrades Ni Yung, 
Yu San-Xia and Cheng Chun-Shing helped in copying. We greatly 
appreciate their help. 
Chu Yuan-Ting 
Shanghai College of Fisheries 
Lo Yun-Ling 
Wu Han-Ling . 
Shanghai Fishery Institute 
January 1962 
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INTRODUCTION 
1. Literature Review and a Brief History of Research on the 
Sciaenids of China 
The taxonomic study of sciaenids has a long history. The 
important literature of sciaenids, especially those dealing 
with Chinese sciaenids, is briefly reviewed as follows. 
1 
Linnaeus, 1758, [42 ]l/ in his lOth edition of "Systema 
natura", first volume, Pisces Thoracici, recorded one sciaenid 
genus (Sciaena) with five species. Three of these species, S. 
capea,.~ lepisma and~ unimaculata were never mentioned --
aga1n 1n the literature. Thus, they are questionable. The 
other two species are S. cirrhosa, with one mental barbel, 
and S. umbra, without a-mental barbel. Both are Mediterranean 
-r-
spec1es. 
Cuvier, 1817, [l3 ] in his second volume of "Le re'gne animal" 
described 130 new fish genera. ·There were three new genera of 
sciaenids, Umbrina, Otolithes and Ancylodon. In 1829, in the 
second edition of ''Le re'gne animal", he added 83 names for new 
fish genera. Corvina was the new genus of sciaenid. The 
nomenclature of Cuvier's (four) new genera has been disputed 
by later ichthyologists because of problems in Cuvier's desig-
nation of type species of genera or because of the strict 
limitations of the diagnostic characters of some genera. For 
example, Gunther (1860), Day (1878-1888), Jordan and Gilbert 
(1883), and Jordan and Eigenmann (1889) had followed Cuvier by 
designating S. umbra L., without the mental barbel as the 
type-species-of Sciaena L. and S. cirrhosa L., with the mental 
barbel, as the type-species of Uffibrina Cuv. But Bleeker (1863) 
and most recent authors, e.g., Fowler (1933), Weber and 
DeBauford (1936), Lin (1938), Herre (1953), etc., thought 
that the type-species of Sciaena should be S. cirrhosa L. 
Therefore, Umbrina Cuv. should be a synonym-of Sc1aena L. 
Furthermore, they even placed Corvina Cuv. 1829, in the syn-
onymy of Johnius Bl., 1793. 
Cuvier and Valenciennes, 1830, [l4 ] in their volume five 
of nHistoire naturelles des poissons" classified sciaenids 
into two groups, one with barbels and one without barbels. 
They described four genera of sciaenids with barbels, Pogonias, 
Micropogon, Umbrina (= Sciaena) and Lonchurus, and eleven 
genera of sciaenids without barbels, such as Ancylodon, Otolithus, 
l/ The number in the brackets indicates the reference number in 
"Literature Cited". The title, volume, pages and figures are 
included in each reference item. 
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Larimus, Sciaena (= Johnius), Corvina (= Johnius) and Johnius. 
In their description of species and genera of sciaenids, they 
also described the shapes and the branches of swimbladders. This 
has given later authors a guide in studying swimbladder mor-
phology. 
Giinther, 1860, [l9 ] in his second volume of "Catalogue of 
the fishes of the British Museum" also classified the sciaenids 
into two groups, with and without barbels, a: system similar to 
that of Cuvier and Valenciennes. First, he :erected the new 
genus Collichthys on the basis of a Chinese species, Sciaena 
lucida Richardson, as type species of this new genus. But 
he also included the apparent morphologically di.fferent species 
Otolithus biauritus Cantor (= Otolithoides biauritus) and Bola 
pama Ham.-Buch. (= Pama pama) in the same genus Collichth~ 
In the description OF;genus characters, he often mentione the 
shape of swimbladder but sometimes he confused different swim-
bladders. For example, the complicated swimbladders of Otolithes 
and Collichthhs had been described. Actually, each of them in-
cludes more t an one genus today. 
Bleeker, 1863, [2] in his "Memoire sur les poissons de la C~te de Guinee" pointed out that Linneaus followed the species 
list of Artedi's genus Sciaena, in which S. cirrhosa is the 
first on the list. Therefore, he thought~at this species 
should be the type-species of the genus Sciaena. But Jordan 
and Eigenmann (1889, p. 397) disagreed with this idea, and 
they rejected the importance of the species order on the list. 
They claimed that Cuvier's classification should be followed. 
Bleeker, 1863, [3] reported an article about fishes collected 
from Xiamen (Amoy), China. Among them are four sciaenid 
species: Hemisciaena lucida (Collichth¥s lucidus (Richardson)], 
Pseudosciaena amblyceps [= P. crocea (R~chardson)], Pseudosciaena 
amokens~s [= Miichthy mrtuy-rBasil.)]t and Pseudosciaena albida ~a coibor (Ham.-Buch. • In 1874, 6] he published a paper, 
'MemoLre sur les sciaenoides et les sillaginoides de l'Inde 
Archipelagique", and classified the sciaenids into Otolithus, 
Collichthys, Pseudosciaena, Johnius and Sciaena, five genera 
with descriptions of -27 spec~es. In 1879 [7] he wrote an 
article "Sur quelques espeoces irredite ou peu connus de poissons 
de Chine, appartnant au Museum de Hambourg". He described a 
new species, Pseudosciaena polyactis, from Shanghai with a fig-
ure of its external morphology. 
Day, 1878-1888, [15] in "The fishes of India", classified 
Indian sciaenids into Umbrina (= Sciaena), Sciaena (= Johnius), 
Sciaenoides (= Otolithoides) and Otolithus, four genera with 
descriptions of 27 species ·and with 22 figures. In the species 
descriptions he occasionally mentioned the shape of the swim-
bladder and its number of diverticula. He also recorded some 
biological and fishery data of some fishes. 
3 
Jordan and Gilbert, 1883, [28] in "Synopsis of the fishes 
of North America" separated sciaenids into three subfamilies: 
3 
Sciaeninae, Otolithinae and Isopisthinae. The first subfamily, 
Sciaeninae, has 10 + 14 vertebrae, dorsal fins are connected or 
very close and the second dorsal fin is longer than the anal fin. 
It consisted of 9 genera including Heeloidonotus (Aplodinotus), 
Po~onias, Sciaena, Microhogon, Mentic~rrhus, Larimus. The second 
su family, Otolithinae, as 14 + 10 vertebrae, with or without 
canine teeth. The remaining characters are similar to those of 
the first subfamily. The second subfamily included Atractoscion 
and Cynocion. The third subfamily, Isopisthinae, has two well 
separated dorsal fins, an elongated anal fin with 15-21 rays, 
the length of anal is approximately equal to second dorsal, and 
includes one genus, Seriphus. 
Jordan and Eigenmann, 1889, [26] in their "A Review of 
the Sciaenidae of America and Europe" reported Otolithinae 
and Sciaeninae, two subfamilies, 26 genera and 112 species 
with four plates and 12 figures. In their analysis of sub-
families and genera of sciaenids, they also mentioned several 
Asian and African genera, Collichthys, Otolithus, Sciaenoides 
(= Otolithoides), etc. 
Cohn, 1907, [l2 ] published an article with the title of 
"Die Schwimmblase einiger Sciaenidenn. He discussed and des-
cribed the structure and branching of sciaenid swimbladders. 
He also published a photograph of the swimbladder of Collichthys 
lucidus (which was misidentified as Otolithes argenteus) from 
China as an example. 
Jordan and Thompson, 1911, [35 ] in their "Review of 
sciaenoid fishes of Japanu described two genera: Bairdiella 
and Sciaena with seven species. Their report of B. acanthodes 
may be incorrect because Bairdiella is an east PaCif~c, west 
coast of America genus. In the species key, they included 
within Sciaena three subgenera, Nibea, Argyrosomme and Othonias 
(= Pseudosciaena). Their specimens of N. albiflora and S. 
manchurica (= P. polyactis) were collected from Lu-Sung TPort 
Arthur), China-.-
_Frost, 1927, [lB] in.his "A comparative study of the 
otol~ths of the Neopteryg~an fishes, XVIII. Percomorphi", des-
cribed the otoliths of Sciaenidae. Two types were proposed, 
the sub-oval and elongated-oval. The sub-oval type is represented 
by Aplodinotus grunniens and elongated-oval type by Cynoscion 
nebulosus. He also described the morphology of all parts of 
their otoliths in detail and with two figures. 
Fowler, 1933, (l6 ] in the fish parts of the "contribution 
to the biology of the Philippine Archipelago and adjacent 
regions'', volume 12, monograph no. 100, classified Sciaenidiae 
4 
4 
into four subfamilies: Otolithinae, Collichthyinae, Johniinae 
and Sciaeninae, with eight genera and 53 species. Johnius had 
the most number of species, 32. Sciaena was the next with 
eight species. But his genus Johnius was a complex, including 
Nibea, Argyrosomus and Wak. He nominated two new genera;~. 
had Bola pama Ham.-Buch. as the type species, and Otolithoides 
had Otolithus biauritus Cantor as type species. In his tax-
onomic system, he put Pseudosciaena and Johnius, two very 
different genera, under the same subfamily, Johniinae. Mean-
while, he separated two closely related genera, Pseudosciaena 
and Collichthys, into two subfamilies. In his "Marine fishes 
of West Africa", volume 2, 1936, [17] he described five genera 
and 12 species of West African sciaenids. Among them, Johnius 
had six species, and Otolithes and Sciaena had two species 
each. The others were Cynoscion and Larimus with one species 
each. 
Wang, 1935, [S 2] in "Stud(. of the teleost fishes of 
coastal region of Shantung, II', described five genera and 10 
species of sciaenids. Two of them were nominated as new species·, 
but actually his Othonias brevirostris was a synonym of Pseudo-
sciaena polyactis Blkr., and Nibea pingi was Atrobucca nibe 
Jord. & Thorn. 
Weber and DeBaufort, 1936, [53] in "The fishes of Indo-
Australian Archipelago'~, volume 7, recorded sciaenids of Indo-
Australian Archipelago with two subfamilies, Otolithinae and 
Sciaeninae, with six genera and 34 species. The first subfamily 
included four genera, Otolithes, Pama, Otolithoides and Pseudo-
sciaena, the second subfamily included two genera, Johnius and 
Sciaena. They pointed out that the mouth size and position, and 
teeth structure of the sciaenids are correlated with their habi-. 
tats. Those species and genera with large terminal mouth, 
oblique or projecting lower jaw, and with larger teeth or canines 
are upper water layer predators. Other species and genera with 
a small inferior mouth, blunt snout, without enlarged teeth, 
and usually with mental barbels are suited for bottom habitats. 
Their genus of Pseudosciaena was too generalized; actually, it 
referred t~ both Argyrosomus and Pseudosciaena. 
Herre, 1932, [22 1 in his report of "Fishes from Kwangtung 
Province and Hainan Island, China" in the "Lingnan scientific 
Journal" recorded 129 species. Only two species were sciaenids, 
Collichthys lucidus and his new species, Nibea tai~ingensis. 
We recognize that his new species is the synonum o Nibea ·· 
diacanthus (Lac.). He nominated Bahaba (1935) as a new genus 
and used Otdlithes lini Herre (= Nibea flavolabiata Lin) as the 
type-species of thj genus. In his "Checklist of Philippine 
fishes", 1953, [24 he recorded the family Sciaenidae with four 
genera and 13 species. They were three species of Otolithes, 
two species of Johnius, six species of "Pseudosciaena" and two 
species of Sciaena. In fact, uPseudosciaena" referred to Nibea, 
Argyrosomus, and Wak, not the true Pseudosciaena. From his 
checklist, the number of sciaenids in Philippine waters is 
relatively small. 
5 
Lin, 1935, [38 ] in his report of "Notes on some important 
sciaenid of China", did a preliminary study of the specimens 
from Shangtung, Chaingsu, Kuangchou, Zusang and Shanghai. 
There were six genera and 13 species described, among them, 
one new species Nibea flavolabiata Lin [= Bahaba flavolabiata 
(Lin)]. He mistakenly identified Sciaena miiuy Basil. as 
Sciaena japonica T. & S., and named it Corvina jaRonica (T. & S.). 
In his "Further notes on sciaenid fishes of China , 1938, [39] 
he put Chinese sciaenids into 10 genera and 25 species. There 
were two new genera, Miichthys with Sciaena miiuy Basil. as 
type species and Wak with Bola coitor Ham.-Buch. as type-species. 
In his classification he didn't use the intrageneric relation-
ships to put the closely related genera together. For example, 
Collichthys and Pseudosciaena are two closely related genera, . 
but he introduced a very different genus Otolithes between these 
5 two genera. Argyrosomus and Nibea are also two closely related 
genera; nevertheless, he put Nibea after Johnius and Wak. In 
his "Croakers of the South China Sea", 1940, [41] he described 
six species of Argyrosomus. Among them, Argyrosomus pawak was 
a new species. 
Tang, 1937, [49] J?Ublished a report of "A study of 
sciaenoid fishes of Ch1.na", which recorded five genera and 
25 species of Chinese sciaenids. Among them, three are new 
species, Pseudosciaena tingt (= Wak tingi), Pseudosciaena . 
acuta (= Argyrosomus acutus and Pseudosciaena macrocephalus 
(= Argyrosomus macrocephalus). His classification followed 
Weber and de Beaufort, 19360 
Matsubara, 1937, [43 ] in "Sciaenoid fishes found in Japan 
and adjacent water", listed Nibea, Johnius and Pseudosciaena, 
three genera of Sciaenidae. There were seven species of 
Nibea, and he also put Miichthys miiuy in this genus as a 
new species (we think it is not necessary), Nibea imbricata 
Matsubara [= Miichthys miiuy (Basil.)]. The genus Johnius had 
only one species, Johnius belengerii, and the genus Pseudosciaena 
included two species, P. crocea and~ manchurica (= P. polyactis). 
In his listing of 10 species, three to four species including 
P. crocea and P. manchurica were from the Chinese coast or 
Southwest Kore~ Only six to seven species were from Japanese 
coastal waters. This paper emphasized the various morphometries 
of sciaenids. 
6 
Cheng, 1940, [8 ] in his unpublished thesis, 2/ described and 
discussed the comparative morphology of scales, skulls, swim-
bladders and otoliths of Miichthys miiuy, Nibea albiflora, 
Pseudosciaena crocea, ~ polyactis and Collichthys, five 
common sciaenid species. His descriptions of the otoliths 
and swimbladders of these five sciaenids were rather accurate. 
He described the tadpole-shaped impression on the ventral 
surface of the sagitta into two sections, the "headu and the "tail", 
for comparative descriptions. Much useful information and new 
methods were suggested for the study of the comparative morpho-
logy of this family. 
Cheng, 1948, [9 ] in his college graduate thesisl/, had 
used seven commonly seen sciaenids; Pseudosciaena crocea, 
~ polyactis, Collichthys, Arghrosomus argentatus, Nibea albi-
flora, Atrobucca nibe and Miic thys miiuy from Shanghai as 
study materials. Detailed morphological comparisons of the 
swimbladders of each species were made. But among seven species 
that he observed, there were only two forms of the swimbladders. 
Other forms of swimbladders occur in sciaenid species which 
were not studied by Cheng. 
Smith, 1953, [48 1 in "The sea fishes of Southern Africa" 
recorded four genera and 11 species of sciaenids; one species 
each of Otolithes and Atrartoscion, four species of Johnius 
and five species of Sciaena. His Sciaena dussumieri (C. & V.) 
= Umbrina dussumieri C. & V. = Johnius amblycephalus (Blkr.) 
should be placed in Johnius, because its swimbladder and 
otolith are the same as those in Johnius. The presence or 
absence of mental barbels is of secondary importance (see text 
of genus Johnius). 
2/This thesis was submitted to College of Science, Tungwu 
University (Shanghai) by the author for a master's degree 
in June, 1940. With the agreement of the College of Science, 
Tungwu University, this study was completed at the Biology 
Department of St. John's University (Shanghai) under the 
direction of Professor Chu Yuan-Ting. 
3/This was the author's college graduate (Bachelor's Degree) 
thesis of the class of 1948, Biology Department, College of 
Science, St. John's University (Shanghai), completed under 
the direction of Professor Chu Yuan-Ting. · 
7 
Chang, 1955, [S4 ] in "Fishes of Yellow Sea and Po Hai, 
6 China", reported the sciaenids of Pao Hai and Yellow Sea with 
six genera and eight species. Johnius, Nibea, Argyrosamus and 
Miichthys each had one species, and Pseudosciaena and Collichthys 
each had two species. 
The sciaenid part in "Fishes of South China Sea", 1962, 
described eight genera and 19 species; one species each in 
Collichthys, Pseudosciaena, Otolithes and Johnius, two species 
in Sciaena, three species in Wak and Nibea, and seven species 
in Argyrosomus. Many synonyms-ire among them; Sciaena dussumieri 
= Johnius amblycephalus, Wak cuja = Nibea coibar, Argyrosomus 
1aponica = Nibea japonica, Argyrosomus nibe = Atrobucca nibe, 
rgyrosomus coibar = Nibea coibar, Argyrosamus indicus = 
Argyrosomus argentatus. Also the descriptions and figures of 
Argyrosomus japonica and Argyrosomus coibar were very different 
from the original references and other references; thus, the 
accuracy of the identification of these two species is very 
doubtful. 
2. Description of Morphological Characteristics in Sciaenidae 
Body elongated, compressed; head obtusely rounded or 
pointed; caudal peduncle short or moderately elongated. Head 
with well developed muciferous cavities, mainly constructed by 
bones of frontal, nasal, lachrymal, suborbital, sphenotic, 
preopercle, dentary and dorsal process of po~emporal. Ver-
tebrae 14-15+10-11 or 9-12+13-20. 
Snout blunt or pointed; rostral fold well developed, 
divided into four lobes or two lobes, or not divided into lobes. 
Mouth small, inferior, upper jaw slightly protruded; or mouth 
moderately large, subterminal, jaws subequal or upper jaw pro-
truded; or mouth large, terminal, jaws subequal or lower jaw 
protruded. Teeth small, villiform, arranged in bands. Teeth 
in outer row of upper jaw slightly enlarged, and teeth in both 
outer and inner rows of lower jaw small; or teeth in outer row 
of upper jaw and inner row of lower jaw enlarged. Sometimes, 
anterior few teeth of upper jaw further enlarged into canines 
(e.g., Miichthys); or both upper and lower jaws with 1-2 pairs 
canine teeth anteriorly, like Otolithes, or only upper jaw with 
canines, as in Cynoscion. Vomer, palatines and tongue tooth-
less. Eye, supra-lateral, situated at the anterior half of 
head, round or eliptical, margin free. Nostrils 2, separated, 
in front of eye, no nasal flap. Gill slit large, banchial 
membrane free from isthmus. Posterior margin of pre-
opercle with fine serratures, stronger at the corner. Opercular 
ending postero-dorsally in two weak flat spines. 
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Snout and mendibular with muciferous pores. Snout pores 
situated on tip of snout and anterior margin of the rostral 
fold; rostral pores usually three, arranged semicircularly, 
prominent or not. Marginal pores five, median one rounded, 
posteriorly to rostral margin; lateral pores slit-like in 
species with two or four lobes, situated laterally or in be-
tween the lobes, in species with complete ~ostral fold, 
situated along anterior margin of rostral fold. Mandibular 
muciferous pores (mental pores) divided into three pairs; 
median, inner lateral and outer lateral. Median pores sometimes 
fused with one opening anterior to the base of mental barbel 
(e.g. Sciaena); or close together with separate openings (e.g. 
Nibea); or the openings far from each other' (e. g. Argyrosomus). 
Outer lateral pores sometime absent (e.g. Miichthys), or both 
inner and outer lateral pores absent (e.g. Otolithes). 
Most sciaenids without barbels, some species with barbels 
on mandibular. With one mental barbel as in Sciaena; with two 
mental barbel as in Lonchurus of tropical Atlantic America; 
with many small barbels as in Pogonias and Micropogon of the 
Atlantic American coasts. 
7 Scales relatively soft and thin, moderate large, ctenoid, 
cycloid or both. Head and body both covered with scales. 
Dorsal and anal fins with or without scales, caudal fin bear-
ing scales. Lateral line arched or straight, almost reaching 
to the end of caudal fin. 
Dorsal fin elongated, spinous and soft dorsal with a 
notch in between, connected with each other at the base; 
sometimes first and second dorsal continuous without a notch, 
e.g., Pama pama (Ham.-Buch.) of Indonesia; ~pine 10-11, some-
times ~(e.g., Bahaba flavolabiata) or 10-17 (e.g., Egues 
of West Indies). Usually with 22-36 rays or 36-55 (e.g., I 
Egues). Anal fin short or long, with 1-2 spines, 7-13 or 16-224 
rays. Pelvic fin situated under the base of pectoral fin, with 
one spine and five rays, first ray sometimes with filamentous 
elongation. Pectoral fin lateral, with one unbranched ray and 
10-19 branched rays. Caudal fin more variable, usually rhom-
boidal, pointed and rounded, sometimes truncate or forked (e.g., 
South Atlantic American and West India spe¢ies, Leiostomus 
xanthurns), slightly truncate [e.g., South African species 
Sciaena capensis (Poppe)], double truncate (e.g., Chinese species 
Megalonibea fusca), or upper lobe pointed and lower lobe rounded 
(e.g., American species, Menticirrhus). 
4/For example, Seriphus politus Ayres of South California, U.S., 
and tropical American species of Isopisthus. 
3. Geographic and Geological Distribution of Sciaenids 
Sciaenids are a group of relatively warm water fishes. 
Most of them live in subtropical and tropical shallow waters 
with sandy or muddy bottoms. Some inhabit river mouths or 
enter tidal estuaries; only a few live in fresh water 5/. 
Because sciaenids avoid deep sea and rocky bottom habitats, 
their geographic distribution is mainly determined by marine 
geological conditions. They have wide distribution ranges. 
Along both coasts of the Atlantic, more genera and species 
are found on the western Atlantic coast of America. Along the 
West Pacific in Chinese seas, there are very large areas of 
continental shelf, which form a shallow, submerged basin, 
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with mostly sand or muddy sand bottoms. Thus many species are 
present in Chinese waters, more than in the neighbouring coun-
tries. Some species (e.g., Pseudosciaena crocea, ~ polyactis, 
et al.) are abundant with large stocks and are the most important 
marine commercial fishes. In the East Pacific, along the Ameri-
can coast, there are also many species. In the Indian Ocean, 
south of the east Africa and Indian coasts, and the South China 
Sea off Indonesia, there are a certain number of representative 
genera and species. But in the South West Pacific off Australia 
and New Zealand very few species are present. In the vast 
area of the oceanic volcanic islands, there are almost no 
sciaenids present. 
Sciaenids are not strong swimmers and except for local 
migrations they do not migrate long distances. Therefore, the 
geographic distribution of the genera and species is apparently 
limited. Among sciaenids, only one genus [Sciaena (Umbrina cuv.)] 
has a world wide distribution. It has representative species 
in both eastern and western hemispheres. All the other genera 
are limited to certain areas. For example, Aplodinotus is 
found only in the freshwaters of eastern North America. Nebris 
is distributed along both east and west coasts of Central America. 
Although Menticirrhus is di~tributed widely in the Atlantic 
and Pacific off South America and in the West Indies, it is 
still a typical American genus. There are also many oriental 
endemic genera. Such as Otolithes, which is distributed through 
East Africa, India, Indonesia, South and East China Seas. Pama 
is distributed in Western Indonesia, the Malay Peninsula, Burma 
8 and the coast of Calcutta, India. The range of Otolithoides is 
similar to Pama but extends to the South China Sea. Our atten-
tion is drawn by several endemic genera of the Chinese coasts, 
such as Pseudosciaena, Bahaba, Miichthys, CollichthTs, and the 
newly nominated genera Megalonibea an~Atrobucca. hese genera 
5/For example, Aplodinotus grunniens lives in lakes of Eastern 
North America. 
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have narrow ranges. Generally, they are limited to the Chinese 
coast from about 20-40°N, 100-120°E. Collichthys, used by previous 
authors [16], should be put into Pseudotolithes and the genus 
Pseudosciaena is actually composed of Nibea, Argyrosomus and 
Wak [19] [70] [41] [44]. 
Modern species of sciaenids are generally thought to have 
originated in the Pleistocene of the Cenozoic. From the 
Paleocene to recent, based on their fossil records, most of 
the modern living species may be derived separately from prim-
itive ancestral species of the Tertiary or Quaternary in 
differgqt parts of7the ocean. For references, according to Jordan-/ and Romer-/, the fossil sciaenid records of Europe 
and North America are summarized as follows. Fossils of 
Pogonias have been found in the European (Italy) Pliocene. 
Johnius + Corvina (= Sciaena Cuv.) have been found in European 
and North American Oligocene to Miocene. Cynoscion fossils 
have been found from the Miocene of North America. It is worth 
to determine if the European Otolithus fossil is the same as 
the Asian genus. Other sciaenid fossils, Lompoguia Jordan & 
Gilbert, Artistoscion Jordan and Ioscion Jordan, were all 
found in the Miocene from southern California, North America. 
Fossil sciaenid otoliths have been found from the Miocene and 
earlier~ The earliest record, Archaeotolithus bornholmiensis, 
is from the lower Jurassic in Denmark. Therefore, the ancestor 
of the sciaenids must be placed prior to the Cenozoic. 
4. General Habits and Habitats of Sciaenids 
Sciaenids live in tropical and subtropical continental 
shallow seas with sand or muddy sand bottoms and near river 
mouths, usually, less than 100 meters deep. They are not 
found in oceanic or deep sea regions nor in high latitude areas 
where there are no warm water currents. The sciaenids are also 
hardly represented in coral reef and volcanic islands. Some 
species inhabit shallow seas not far from rivers and move into 
freshwater with the tide. Some may even move 100 km up rivers, 
such as Collichthys. Some species form aggregations during the 
reproductive season, then migrate into inshore shallow waters 
to spawn. Such species are Pseudosciaena polyactis and E.:_ 
crocea, which are also economically very important in the 
6/ Jordan, D. S. 1923. Classification of fishes, Standford Univ., 
Calif., U.S.A. 
7/ Romer, A. S. 1945. Vertebrate paleontology, 2nd ed., Univ. 
of Chicago Press, Chicago, Illinois, U.S.A. 
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"Huang Hua Yu" fishery season. Some species follow the diel 
migration of food, such as Pseudosciaena polyactis. In Eastern 
North America and South America, several species move into 
freshwater. Among them one species, Aplodinotus grunniens, 
is a permanent resident of eastern North American rivers and 
lakes. 
Sciaenids are carnivorgvs. The bottom living forms, such 
as Sciaena, Johnius, et al.-' have horizontal small and 
' ' inferior mouths, small teeth, sometimes with mental barbels, 
snout blunt, snout and mandibular pores well-developed. Their 
major foods are invertebrates in the sand and mud. The mid 
and ~ower water97emipelagic forms, such as Argyrosomus, Nibea, Otol~thes, etc.- , usually have a large oblique mouth, with 
enlarged external teeth of the upper JaW and internal teeth 
of the lower jaw. Sometimes the upper jaw or both upper and 
lower jaws have canine-like teeth. The upper and lower jaws 
may be equal or the lower jaw slightly longer. The snout is 
not protrusible and the mental barbel is absent. The snout and 
mental pores may be well-developed or partially degenerate. 
These species are predators. Their major foods are swimming 
crustaceans and small fishes. Another group of midwater fishes, 
such as Pseudosciaena crocea, ~ polyactis and Collichthys, 
have an even larger mouth, oblique and subsuperior with the 
lower jaw protruding upward. The outer row of teeth on the upper 
jaw and inner row of teeth on the lower jaw are slightly en-
larged with no canine-like teeth. The mental barbel is absent. 
Snout and mental pores are small or degerate. Food habits are 
similar to the previous forms, but adapted to feed from a lower 
position upward. 
The sciaenid fishes are famous for their capability of 
sound production and hence have been variously called "drum-
fishes" or "croakers" by westerners. However, certain species 
such as American kingfishes (Menticirrhus) make no sound. In 
others, such as the North American black drum (Pogonias), sea 
trout (Cynoscion) and silve~4~jrch (Bairdiella), only the males can make sound (Smith, 1905L ). In Chinese waters, both 
sexes of Pseudosciaena crocea and P. polyactis produce sound 
generally during the breeding season, the sound is loud like 
"Sha! Sha!", "Wu! Wu!", "Ge! Ge!", and is heard clearly over 
8/Atlantic American Pogonias and Microeo~on, Central and South 
American Lonchurus are also bottom l~v~ng forms. 
9/American Craoscion and tropical Atlantic American Ancylodon 
are also mi and lower water semipelagic forms. 
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wide areas. For a long time Chinese fishermen have used the 
sounds of fish aggregations to locate and determine the size 
of fish concentrations. 
The mechanism of sound production in sciaenids con-
sists ~f the.s~i~bladder and itg1qdjacent drumming muscles or musculLs conLfLcL (Tower, 1908L 1). D~ing muscles are com-
pressed broad and elongated, located at the lateral sides of 
the body cavity on the body wall, and ventrolaterally to the 
viscera and swimbladder. The drumming musdles are composed 
of red striated muscle fibers, with abundaqt cytoplasm and 
conspicuous nuclei. The central tendon runs from the upper 
part of the drumming muscles across the badk of the swimbladder 
to connect with the muscles on the opposite side. The abdominal 
fascia connect the lower part of the drumming muscles from both 
sides in the mid-ventral line (Figs. 1-2). The contracting 
drumming muscles press the viscera and cause the vibration of 
the wall of the swimbladder, thus creating sound. The vibrat-
ing frequency of drumming muscles and the swimblqdder wall is 
24/sec in the American Cynoscion (Tower, 19QS[51J). In sciaenids, 
the swimbladder does not connect directly with the inner ear .. 
When the wall and the diverticula of the swimbladder vibrate, 
the sound is transmitted through its anterior diverticula to 
the external wall of the ear capsule and f~om there to the 
perilymph, saccular membrane, endolymph, sagitta, and finally 
to the 8th pair of cranial nerves (auditory nerve). The 
biological significance of sound production in sciaenids is 
generally recognized as a means of communication, especially 
in the breeding season when it is used as a signal for fish 
aggregation. 
5. Morphology and Forms of Snout and Mental Pores in Chinese 
Sciaenid Fishes 
Sciaenids generally have muciferous pores on the snout 
and mandible. Snout pores are located at the tip of the 
snout and anterior margin of the rostral folds (upper lip). 
The former are called rostal pores, the latter called marginal 
pores. There are usually three rostal pores, small and rounded, 
in an arch-like arrangement. In the bottom-living species, 
such as Sciaena, Johnius, Wak and Pseudosciaena, the rostral 
pores are prominent. In species which live close to the bottom 
or in mid-water, the rostral pores are not prominent and may be 
degenerate or absent. · 
10 There are five marginal pores. The rounded central pore 
is located behind the rostral margin. Two slit-like pores are 
located on each side. In those species whose rostral fold is 
divided into two or four lobes, the lateral pores are located 
on the lateral side and in between the rostral lobes. In those 
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species with an entire or undivided rostral lobe, lateral 
pores are located on the anterior margin of the rostral fold. 
Marginal pores are present in all genera of sciaenids but with 
slight variations. In species with well-developed rostral 
folds which are divided, into two or four lobes, the marginal 
pores are very prominent, such as Sciaena, Johnius, Wak and 
Nibea. In species with less-developed rostral folds which 
are flat and thin, the marginal pores are not prominent, such 
as Argyrosomus, Atrobucca, Pseudosciaena, Collichthys and 
Otolithes. 
There are typically six mental pores on the mandible, 
arranged bilaterally and divided into three pairs as median, 
inner and outer mental pores. Mental pores vary greatly among 
different genera, and five patterns may be recognized as follows: 
(1) 
(2) 
(3) 
Sciaena form: Bottom inhabitants, such as Sciaena and 
Johnius amblycephalus, have a mental barbel, small hori-
zontal mouth, protruding snout and prominent mental 
pores. The median two are located very close together 
and open jointly at the base of the mental barbel. 
Therefore only one opening, the connnon central mental 
pore, appears externally. In addition, there is a pair 
of inner and a pair of outer mental pores, for a total 
of five pores. This mental pore pattern is here called 
the "Sciaena form" or "five-pored form". (Figs. 3A, 3B). 
Johnius form: Bottom or lower mid-water species, such as 
Johnius, Wak, Nibea and Megalonibea, have no mental 
barbel, a small horizontal mouth and protruding snout, 
or sometimes a median large mouth, slightly oblique and 
snout slightly protruding. Mental pores are prominent, 
the median pair close together, with a round fleshy pad 
in between. The fleshy pad has a shallow groove at its 
posterior and lateral margins. When the fleshy pad sub-
sides, the median pair of mental pores appears as a 
shallow pit, as if there is only one larger pore external-
ly. Consequently, with a pair of inner and a pair of 
outer mental pores, it appears as if there are only five 
pores present. This mental pore pattern is here called 
the "Johnius fonn" or "false five-pored form". (Fig. 4). 
We believe that the fleshy pad is a remnant of the mental 
barbel. 
Argyrosomus form: The lower mid-water and pelagic species, 
such as Argyrosomus, Atrobucca and Pseudosciaena, have a 
large oblique mouth with jaws either equal or lower jaw 
projecting. The mental pores are small and the fleshy 
pad ·is absent. The two median mental pores are separate 
and placed in front of the pair of inner mental pores. 
They are arranged as a square. A pair of outer mental 
pores is present. This mental pore pattern is called 
"Argyrosomus fonn" or "six-pored formn. (Fig. 5). 
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(4) Miichthys form: Other lower mid-water pelagic species, 
such as the Miichthys and Collichthys ,' have a large oblique 
mouth, with jaws sub-equal or the lower jaw projecting. 
The median and inner mental pores are small and arranged 
as a square. The pair of outer mental pores are absent. 
This mental pore pattern is here called the "Miichthys 
form" or "four-pored form". 
(5) Otolithes form: The predatory species, such as Otolithes 
and Bahaba, have a large oblique mouth, with jaws about 
equal, with or without canine teeth. The inner and outer 
mental pores are absent. There is a pair of median pores 
placed close together, without a fleshy pad in between. 
This mental pore pattern is called the ~'Otolithes form" or 
"two-pored form". 
6. The Morphology and Forms of Swimbladders in Chinese 
Sciaenid Fishes 
The i~tmbladder of the sciaenid fishes is generally well-
developed--/. Like other Perciformes, it is the physoclistous 
type, i.e., the pneumatic duct is absent and there is no 
connection with the esophagus. The swimbladder is a single 
chamber, usually with an oval-shaped anterior half, tapering 
11 posteriorly. Sometimes both sides of the anterior ends project 
laterally or .p0stero-laterally to form two anchor chaped 
lateral sacs with tassel-like appendages. Sometimes both 
sides of the anterior end extend posteriorly as tubei1which insert into the body wall above the drumming muscles--/ . The 
lateral sides of the swimbladder often have several pairs of 
lateral appendages or diverticulal2/. Sometimes, the lateral 
appendages extend only toward the ventral side of the swim-
bladder and form ventral branches, which may be divided into 
smaller tassel-like branches (Fig. SOA). ]n some cases, the 
lateral diverticula separate into dorsal and ventral branches. 
The former extend dorsa-laterally from the swimbladder and form 
many small upper and lower branches, usually pointed poster-
iorly. In some species the dorsal branches of opposite sides 
meet at the dorsal mid-line of the swimbladder. The latter 
(ventral branches) extend ventro-laterally and form upper and 
10/The exception is Menticirrhus in the American Atlantic. -
11/some Atlantic Sciaenids with a pair of anterior horns (e.g., 
Ancylodon, Cynoscion or two pairs of anterior horns (e.g., 
Lonchurus). 
12/Larimus and Egues of South American Atlantic have simple 
swimbladder without lateral appendages. 
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lower sub-branches. The lower sub-branches are divided fur-
ther into small anterior and small posterior branches. In 
some species the small anterior and posterior branches extend 
along the mesentary and reach the mid-line or the ventral 
side of the body cavity (Fig. 65C). 
Five morphological forms of swimbladders may be recogniz-
ed in Chinese sciaenoid fishes as follows: 
(1) 
(2) 
(3) 
(4) 
Sciaena form: The swimbladder is cylindrical with an 
arched anterior end, lateral sac and lateral tube absent. 
There are from 10 to qver 30 pairs of twig-like diverti-
cula on both sides.l3/ The diverticula have only ventral 
branches. Each ventral branch is divided into many 
sub-branches, which are not elongated and all point back-
ward. Occasionally the first and second diverticula 
at the anterior end are somewhat larger or enlarged into 
a flat finger shape (e.g., Nibea japonica). The sub-
families Sciaeninae, Argyrosominae and Otolithinae, which 
include the genera, Sciaena, Argyrosomus, Nibea and 
Otolithes belong to this form (Figs. 50, 51, 53, 59). 
Johnius form: The swimbladder is "T"-shaped with the 
anterior end broadened or slightly pointed and project-
ing outward to form two spherical lateral sacs. There are 
more than 10 pairs of twig-like diverticula on both 
sides. The diverticula have only ventral branches. Each 
ventral branch is divided into many sub-branches, which 
are not elongated and all point posteriorly. The sub-
family Johniinae, which includes the genera Johnius and 
Wak belongs to this form (Figs. 43, 46). 
Megalonibea form: The swimbladder has a broadly rounded 
anterior end, which projects postero-laterally to form 
two anchor-like lateral sacs. There are more than 20 
pairs of short twig-like diverticula on both sides, 
which have only ventral branches. The subfamily 
Megaloninae, which includes the genus Megolonibea, belongs 
to this form (Fig. 48). 
Bahaba form: The swimbladder is cylindrical with the 
anterior end broad or slightly concave, and giving rise 
to two tube-like projections laterally. These projections 
extend posteriorly and insert into the body wall above the 
drumming muscles, almost reaching the posterior end of the 
13/otolithus maculatus of Indonesia has more than 50 lateral 
diverticula. 
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swimbladder. Diverticula are absent (e.g., Bahaba flavo-
labiat-a) or present with more than 20 pairs (e. g., Oto-
lithoides biauritus). Subfamily Bahabinae, which includes 
two genera, Bahaba and Otolithoides belongs to this 
form (Fig. 49). The swimbladder of American croaker · 
(Micropogon undulatus) also belongs to1 this form (TowerESl] 
p. 153, pl. 6, fig. 1). Nebris microp~ Cuv. & Val. of . 
tropical America al~o has two elongated horns on its swim-
bladder (GUnther[l9J, p. 316). 
(5) Pseudosciaena· form: The swimbladder is cylindrical with a 
concave anterior end, lateral sac and lateral tube absent 
and posterior end is slender and pointed. There are 10 
to more than 30 pairs of complicated diverticula on both 
sides. The diverticula have both dorsal and ventral 
branches. The dorsal branch is divided into many branchlet-
like upper and lower sub-branches, all: pointed backward. 
They extend toward the dorsal side of the swimbladder, 
sometimes reaching the mid-dorsal line (Collichthys). The 
ventral branch consists of an upper an~ a lower sub-
branch; the lower sub-branch is again divided into anterior 
and posterior branchlets, or has only anterior branchlets 
(Atrobucca). The lower sub-branch is either short and 
located yentro-laterally on the swimbladder (Atrobucca 
nibe and Miichthys miiuy) or elongated along the mesen-
tary and reaching the mid-ventral line, of the body cavity 
(Pseudosciaena crocea, ~ polyactis and Collichthys). 
The subfamily Pseudosciaeninea, which consists of four 
genera, Atrobucca, Miichthys, Pseudosciaena and Collichthys 
belongs to this form, (Figs. 63, 64, 65, 67). 
7. Morphology and Forms of Otoliths in Chinese Sciaenid 
Fishes. 
The inner ear of sciaenids consists of the utriculus and 
sacculus. Three semi-circular canals originate above the 
former and the latter is attached to a small lagena at one end. 
The utriculus is rather narrow, and contains a small compressed 
otolith, the lapillus. The sacculus is large and broad and 
contains a large otolith, the sagitta. The lagena is an 
accessory sac and contains the otolith, asteriscus. All oto-
liths are bathed in lymph, oriented obliquely or horizontally, 
and serve the function of equilibrium (Figs.SA, SB). The 
sagitta is oval, elongate oval or shield-like in shape, and can 
be divided into several parts: dorsal surface, ventral surface, 
anterior margin, posterior margin, inner margin and outer 
margin. The dorsal surface of the sagitta is elevated and irre-
gularly granulated, blotched or with a lump-like projection. 
The ventral surface is flat and smooth, curving slightly upward 
at both ends and has a tadpole-shaped impression (sulcus). The 
anterior part of the tadpole-shaped mark is herein called the 
/ 
"head" section, may be pear-shaped, oval or elongated. The 
posterior portion, slender, curved or oblique, is herein called 
the "tail" section. A longitudinal shallow groove in between 
the inner side of the tadpole-shaped mark and the inner margin 
of.the sagitta is herein called the "marginal groove". 
Four morphological forms of sagitta may be recognized in 
Chinese sciaenid fishes. 
(1) 
(2) 
(3) 
(4) 
Sciaena form: The sagitta is oval or elongated with the 
outer margin slightly arched and the posterior margin 
straight or rounded. The dorsal surface is elevated and 
granulated or with lumpy projections. The ventral 
surface is flat and smooth, with a tadpole-shaped impres-
sion. Its "head" bends to reach the anterior margin. The 
"tail" is narrow and elongated, shallow ditch-like and 
curved in a "J"-shape. The "tail" end is not expanded 
and bent toward the outer margin. This form of otolith 
includes Sciaeninae (Sciaena), Megalonibinae (Megalonibea), 
Bahabinae (Bahaba and Otolithoides), Argyrosominae 
(Nibea) and Pseudosciaeninae (Miichthys) (Figs. 74, 75, 
76, 79, 90). 
Johnius form: The sagitta is somewhat shield-like or 
inversely pear-shaped. Margins are often wavy and the 
outer and posterior margins pointed. The dorsal sur-
face is elevated, with blotches or lump-like projections. 
The ventral surface is flat. The "head" of the tadpole-
shaped impression is bent obliquely toward the outer margin, 
leaving a large space from the anterior margin. The 
short anterior portion of the "tail" extends to the outer 
margin, the posterior portion is greatly expanded like 
a round concave disc. The subfamily Johninae (Johnius 
and Wak) is the only taxon with otoliths of this form 
(Figs. 69, 70, 71,_ 72, 73). 
Otolithes form: The sagitta is shield-like or inversely 
pear-shaped. The outer margin is prominently arched and 
the posterior margin pointed. The dorsal surface is 
elevated, with granules of lump-like projections. The 
ventral surface is flat with a tadpole-shaped impression. 
The "head" section is upright and in contact with the 
anterior margin. The "tail" section is narrow, elongated, 
shallow ditch-like, slightly bent, "Tu-shaped and its 
posterior end is not expanded nor bent toward the outer 
margin. The Otolithinae (Otolithes), Argyrosominae 
(Aryyrosomus) and Pseudosciaeninae (Atrobucca) have 
oto iths of this form (Figs. 77, 84, 89). 
Pseudosciaena form: The general feature of the sagitta 
is similar to the Otolithes form. The "tail" section 
of the tadpole mark is oblique or slightly bent, but 
the "tail" end is expanded with a round projection 
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extending to the posterior margin. Pseudosciaenae 
(Pseudosciaena and Collichthys) have otoliths of this 
form (Figs. 91, 93). 
8. Phylogenetic Development of Chinese Sciaenid Fishes 
The phylogenetic development of the Chinese sciaenid 
13 fishes discussed here is mainly based on the study of the com-
parative morphology of the swimbladder and sagitta. We men-
tioned that the Chinese continental shelf area is very 
extensive. Generally, the depth of water does not exceed 
100 meters. The bottom in most areas is muddy sand. There 
is a large influx of fresh waters and sediments from rivers 
and the area is also affected by a warm current. All these 
factors, not only provide an excellent natural environment and 
living condition for sciaenid fishes, but also have apparent-
ly affected their phylogenetic development in this geographic 
area. We presume that the Chinese sciaenid fishes originated 
from the tropical Indo-Pacific region and that the pioneer 
species of immigration might have been the most widely 
distributed and geologically the earliest known forms, such 
as Sciaena and Johnius. These genera first appeared from 
the Oligocene to the Pliocene and the present living repre-
sentatives are widely distributed in the Atlantic, Indian 
Ocean and Pacific. They live on the bottom, move slowly, 
have a small mouth in an inferior position, with a mental 
barbel, and villiform small teeth which are adapted to seek 
benthic invertebrates in the muddy-sand as food. We presume 
those species represent primitive forms. At present there 
are also species that live in lower-mid water. They are fast 
swimming, have a large terminal or oblique mouth, with par-
tially enlarged teeth or well developed canine teeth, and prey 
on swimming crustaceans or fishes. They differentiated in 
the Tertiary or Quanternary when natural swimming preys were 
abundant and widespread. Eventually different localized 
taxa evolved. 
There are 13 genera and 37 species of sciaenid fishes 
belonging to seven subfamilies known from Chinese coastal 
waters. Here we describe and discuss the phylogeny of the sub-
families and their representative genera. The attached diagram 
of the phylogeny of Chinese Sciaenidae outlines our view on 
this interesting problem. 
(1) Subfamily Johniinae: 
This subfamily includes Johnius Bl. and Wak Lin., whose 
swimbladders and sagittae are similar. The swimbladder is 
"T"-shaped with the anterior end broadened and projecting out-
ward to form two anchor-like or spherical lateral sacs. There 
are more than 10 pairs of twig-like diverticula on the sides. 
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The sagittae are also specialized. The tadpole-like impression 
on the ventral side is distinctive. Its "head" section is bent 
obliquely toward the outer margin, leaving a large sp,ace to 
the anterior margin. The anterior part of the "tail' section 
is slender and short, the posterior end expanded to form a con-
cave disc. As mentioned previously, this subfamily resembles 
Sciaeninae in general appearance and in habitats. However, 
the Johniinae. differentiated to a separate taxon in the phy-
logenetic development of the Sciaenidae, based on their differ-
ent forms of swimbladder and sagitta. 
(2) Subfamily Megalonibinae: 
This subfamily has only one genus Megalonibea. The swim-
bladder resembles that of Johniinae but is anchor-shaped. The 
anterior end is broadly rounded and projects . posterolaterally 
to form two anchor-like lateral sacs. There are 26 pairs of 
short twig-like diverticula on the sides, the foremost pair 
is the largest with a reverse triangular-shaped base. The 
sagitta is similar to the Sciaeninae form, i.e., the "head" 
section of the tadpole-shaped impression on the ventral sur-
face is up,right and in contact with the anterior margin, and 
the "tail ' section is "J"-shaped and curved toward the outer 
margin. Notably, the body form in this subfamily has evolved 
from the bottom grovelling type into a free swimming type, 
e.g., the terminal mouth, the subequal jaws and the more 
elongated and slightly fusiform body. However, its sagitta 
still retains the primitive fonn. Its snout and mandibular 
pores are also similar to the Sciaeninae. Thus, it could be 
recognized as another independent branch of the Sciaenidae. 
(3) Subfamily Bahabinae: 
This subfamily includes two genera, Otolithoides Fowler 
and Bahaba Herre. The American genera Cynoscion Gill and 
Ancylodon Cuv. & Val. have been described as having "a pair of 
long horns" on their swimbladders and they may also be put in 
this subfamily. The swimbladder of this subfamily differs from 
the above two subfamilies, in that the anterior end of the 
swimbladder gives rise to a pair of elongated lateral tube-like 
projections which extend backward and insert into the body wall 
above the drumming muscle. In Otolithoides, there are more 
15 than 20 pairs of twig-like diverticula on the sides, but there 
are no lateral diverticula in Bahaba. The former is recognized 
as the primitive type, the latter is a differentiated or 
"degenerated" form. The genera of this subfamily are active 
swimming fishes, with a large oblique mouth. Their body shapes 
apparently differ from Sciaeninae, but the morphology of the 
sagitta is still of the primitive Sciaeninae form. This also 
explains the relationship between them. 
(4) Subfamily Sciaeninae: 
This subfamily has only one genus, Sciaena Linnaeus. Many 
of its representative species are distributed widely over the 
Atlantic, Indian and Pacific Ocean regions. Fossil specimens 
have been found in the Pliocene of Europe. They are typical 
bottom living fishes, with a blunt snout, small horizontal 
mouth, small villiform teeth, and a mental barbel on the chin. 
Both snout and mandibular pores are well-developed. These 
fishes are specially adapted to forage for small invertebrates 
in muddy sand. From the Pliocene to the fourth glacial epic 
of the Pleistocene free swimming prey became less abundant. 
This type of feeding habit became more important for survival. 
The swimbladder is cylindrical, lateral sacs or tubes are 
absent, but with more than 10 pairs of lateral diverticula, 
which have only ventral branches are present. This is recog-
nized as a typically primitive form. The sagitta is ellipti-
cal. The "head" section of the tadpole-shaped impression on the 
ventral surface is upright and in contact with the anterior 
margin. The "tail" section is "J"-shaped, bending toward the 
outer margin. This is also a typical primitive form. In 
addition, their snout pores and mandibular pores are also of 
primitive form. This subfamily is the main stem of the phylo-
genetic development of the Sciaenidae. Other subfamilies 
radiate, branching out from this subfamily. 
(5) Subfamily Otolithinae: 
This subfamily has only one genus, Otolithes Cuv. The 
swimbladder retains the Sciaena form. However, the number of 
lateral diverticula has 1ncreased to more than 20 to 50 pairs. 
The sagitta is already differentiated to another form, shield-
like or inversely pear-shaped. The "tail" section of the tad-
pole-shaped impression on the ventral side is narrowly elon-
gated in a "T" shape and the posterior end does not bend 
toward the outer margin. The general morphology of this 
subfamily is also changed. The body shape is slightly stream-
lined, the mouth is large and terminal, the anterior end of the 
upper and lower jaw have 1-2 pairs of canine teeth. They 
represent a group of rather active predacious sciaenids. 
(6) Subfamily argyrosominae: 
This subfamily includes two genera, Nibea Jordan & 
Thompson and Ar~yrosomus de la Pylaie. Their swimbladders 
retain the prim1tive Sciaena form, with no morphological 
changes, but the sagittae are differentiated into two different 
forms. The sagitta in Nibea is still of the prLmitive 
Sciaena form, but in Arghrosomus it has differentiated into 
a form similar to Otolit es. The morphology and ecology of 
this subfamily show a different level of evolutionary develop-
ment. The mouth has moved from an inferior to a terminal 
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position, the snout changed from a blunt shape to pointed, 
and mandibular pores changed from a false five-pores form to 
six-pored form. The habitat has also changed from bottom-
dwelling to lower water pelagic. 
(7) Subfamily Pseudosciaeninae: 
This subfamily includes four genera, ~trobucca gen. nov., 
Miichthys Lin, Pseudosciaena Blkr., and Collichthys Gthr. This 
is the most abundant subfamily of Chinese sciaenid fishes and 
also represents the highest level of evolutionary development 
of Sciaenidae in Chinese waters. From the morphology of the 
sagitta, this subfamily is closely related to the Otolithinae 
and Argyrosominae, especially to the latter. Their swim-
bladders have developed into a new form in which the lateral 
diverticula are first divided into dorsal and ventral branches. 
Each ventral branch is again divided into an upper and a lower 
sub-branch, with anterior and posterior branchlets. The diffe~­
ent ways of branching may be diagnostic for a specific genus · 
or sr.ecies. Their sagittae are derived from the Otolithes form. 
The 'tail" section is oblique or slightly bent, and forms a 
"T" shape against the "head" section, but the posterior end of 
the "tail" section is rounded and expanded, with a disc-like 
elevation. In the genus Atrobucca, the sagitta still retains 
the Otolithes form without changes and Miichthys has even kept 
the Sciaena form sagitta. These cases seem to show, in the 
process of phylogenetic development of a subfamily, there are 
some characters evolving at different levels and stages. And 
16 that they are not necessarily the same in each genus. Form 
another view, the presence of these exceptional (mixed or 
intermediate) characters may support the relationships described 
among different subfamilies. All genera in this subfamily are 
lower mid-water pelagic fishes with large oblique mouths and 
jaws may be equal or the lower jaw projecting slightly upward. 
The outer row of teeth on the upper jaw is enlarged and the 
most anterior one or two teeth are strong and canine-like. The 
mandibular pores are degenerate. The species and genera of 
this subfamily are most abundant in Chinese coast waters. 
They occur in extremely large numbers and are of primary impor-
tance to the marine fisheries. Zoogeographically, most of 
the species are endemic to our coastal waters. 
9. The Taxonomic System of Chinese Sciaenid Fishes 
We suggest in this article a classification of Chinese 
sciaenids based on our concepts of the phylogeny of the Chinese 
sciaenids. In following sequence (they are on either side of 
the diagram of phylogeny) we place the presumed primitive 
Sciaeninae at the center, then we list the other subfamilies 
which have radiated from the Sciaeninae. At the top, it starts 
with the Johniinae, then Megalonibinae and Bahabinae is the 
third one (swimbladder with lateral sacs or tubes). At the 
bottom are the Otolithinae, then the Argyrosominae and Pseu-
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dosciaeniae ~swimbladder without lateral sacs or tubes). In 
the text of 'A description of the classification of the sciae-
noid fishes of China", we will follow this order of present-
ing the taxonomic descriptions: 
Sciaenidae . 
Johniinae 
Johnius Bloch 
Johnius amblycephalus (Bleeker) 
Johnius semiluctuosus (Cuvier & Valenciennes) 
Johnius fasciatus Chu, Lo & Wu sp. nov. 
Johnius belengerii (Cuvier & Valenciennes) 
Johnius dussumieri (Cuvier & Valenciennes) 
Johnius carutta Bloch 
Wak Lin 
Wak coitor (Hamilton-Buchanan) 
Wak soldado (Lac~pede) 
Wak cuja (Hamilton-Buchanan) 
Wak tingi (Tang) 
Wak sina (Cuvier & Valenciennes) 
Wak axrflaris (Cuvier & Valenciennes) 
Megalonibinae 
Megalonibea Chu, Lo & Wu gen nov. 
Megalonibea fusca Chu, Lo & Wu sp. nov. 
Bahabinae 
Otolithoides Fowler 
Otolithoides microdon (Bleeker) 
Otolithoides brunneus (Day) 
Otolithoides biauritus (Cantor) 
Bahaba Herre 
Bahaba flavolabiata (Lin) 
Sciaeninae 
Sciaena Linnaeus 
Sciaena russelli (Cuvier & Valenciennes) 
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Otolithinae 
Otolithes Oken 
Otolithes argenteus (Cuvier & Valenciennes) 
Otolithes ruber (Bloch & Schneider) 
Argyrosominae 
Nibea Jordan & Thompson 
Nibea coibor (Hamilton-Buchanan) 
Nibea albiflora (Rtchardson) 
Nibea semifasciata Chu, Lo & Wu sp!. nov. 
Nibea diacanthus (Lacep.ede) 
Nibea niiichthioides Chu, Lo & Wu s'p. nov. 
Nibea japonica (Temminck & Schlege,l) 
Nibea acuta (Tang) 
Argyrosomus de la pylaie 
~osornus aneus (Bloch) 
Argyrosomus macrocephalus (Tang) 
Argyrosomus pawak Lin 
Argyrosomus argentatus (Houttuyn) 
Pseudosciaeninae 
Atrobucca Chu, Lo & Wu gen. nov. 
Atrobucca nibe (Jordan & Thompson) 
Miichthys Lin 
Miichthys miiuy (Basilewsky) 
Pseudosciaena Bleeker 
Pseudosciaena crocea (Richardson) 
Pseudosciaena polyactis Bleeker 
Collichthys Gunther 
Collichthys lucidus (Richardson) 
Collichthys niveatus Jordan & Starks 
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DESCRIPTICN 
(Description of the Classification of Chinese Sciaenids) 
[Sciaenidae] 
Body elongated, compressed. Head moderately large, blunt 
or pointed. Snout, moderately long, rostral fold complete or 
slightly divided into two or four lobes. Rostral pores, three, 
prominent or not; marginal pores, five, central marginal pore 
above rostral margin, lateral marginal pores located between 
rostral lobes and lateral to rostral lobes or on rostral margin. 
Nostrils 2, anterior one smaller, rounded; posterior one large 
ellipsoid. Eye median, large or small, located at anterior half 
of head. Mouth inferior or terminal, mouth-cleft horizontal or 
oblique. Teeth usually small, lined as narrow tooth band, outer 
row teeth of premaxilary and inner row teeth of dentary usually 
larger, sometimes canine-like. No teeth on palatine, vomer and 
tongue. Tongue well developed with round anterior end. Mandi-
bular pores, 6, 5, 4, 2, prominent or not. Mental barbel present 
or absent. Preopercular margin often serrated. Posterior dorsal 
end of opercle with 1-2 flat spines. Branchiostegals 6-7. 
Pseudobranchial present. Body covered with cycloid or ctenoid 
scales. Fin-ray membranes of dorsal and anal fin often covered 
with small cycloid scales. Lateral line scales always extending 
to tail end. Dorsal fin VIII-X, I+ 24-45; spinous and soft por-
tion often separated by a deep notch or continuous without notch. 
Anal fin I-II, 7-13 or 16-22. Pectoral fin with 16-19 rays, 
pointed or rounded. Ventral I,5. Caudal fin pointed, rhomboidal, 
truncate or double truncate. Intestine short with two loo~~, 
pyloric caeca 5-16. Generally, swimbladder well-develope~/, 
cylindrical, tapering posteriorly. Sometimes the anterior end 
protrude laterally form lateral sac or elongated tube, laterally 
swimbladder often with many pairs of lateral diverticula~/, 
diverticulumusually has ventral branch or both dorsal and ventral 
branches. Ventral branch either long and extending to ventral 
side or short and limited to ventral lateral side of swimbladder. 
Otolith large, the dorsal side often with granulated projection 
or crest-like elevation; the ventral side with a tadpole-shaped 
impression, its "head" upright and extending to anterior margin, 
or bent obliquely toward the outer margin. "tail11 section in "J" 
or "T"-shaped shallow groove, the marginal groove prominent or 
not prominent. 
l/ Atlantic American genus Menticirrhus without a swimbladder. 
~/ Atlantic American genera Larimus and Eques have a simple 
swimbladder, without diverticula. 
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1 (6) 
2 (5) 
3(4) 
19 4 (3) 
5 (2) 
6 (1) 
Key to the subfamilies of Sciaenidae 
Anterior end of swimbladder with lateral sac or diverticula. 
Anterior end of swimbladder with a pair of lateral sacs. 
Swimbladder in "T" shape, anterior margin broadened or 
slightly convex, laterally projecting outward to form two 
subspherical lateral sacs. Sagitta with a tadpole-shaped 
impression on the ventralsurface "head" section bent obliquely 
toward the outer margin, separate from anterior margin; 
"tail" section short and narrow anteriorily, having the 
posterior end greatly expanded to a round concave disc. 
. . . . . . . . . . . . . . . . . . . . . . . .Johniinae 
Swimbladder anchor-like, anterior end broadly convex and 
sides projecting posteriorly to form an anchor-like lateral 
sac. Ventral surf~ of sagitta with a tadpole-shaped impres-
sion, "head" section upright, in cont~act with the anterior 
margin, "tail" section, narrowly elongated, as a shallow 
groove bend like "J" ........... Megalonibinae 
Anterior end of swimbladder has a pair of lateral tubes, 
extending backward to posterior end of swimbladder. 
. . . . . . . . . . . . . . . . . Bahab inae 
Anterior end of swimbladder without lateral sacs and 
lateral tubes. 
7 (12) Swimbladder with more than 10 to more' than 20 pairs lateral 
diverticula on both sides, diverticula with ventral branches, 
without dorsal branches. 
8(9) 
9(8) 
With mental barbel, mouth small, inferior; inner row teeth 
of dentary villiform not enlarged . . . . Sciaeninae 
Without mental barbel, mouth moderately large or large, 
terminal or sub-terminal; inner row teeth of dentary enlarged. 
10(11) Anterior end of premaxillary with 1-2 pairs canine teeth; 
anterior end of dentary also with 1-2 canine teeth at the 
middle with 2 mental pores . . . . . . . Oto1ithinae 
11(10) No canine teeth on both jaws; mental pores 5-6 .. Argyrosominae 
12(7) Both sides of swimbladder with more than 10 to more than 
30 pairs lateral diverticula, diverticula with dorsal and 
ventral branches . . . . . . . . . . Pseudosciaeninae 
Johniinae 
Snout blunt or pointed. Mouth small and horizontal or 
moderately larger and oblique, inferior or sub-terminal, with 
5 mental pores, with or without mental barbel. Teeth on both 
inner and outer rows of dentary small, lined as villiform tooth 
band or teeth on inner row slightly enlarged. Soft dorsal and 
anal covered with small cycloid scales. Swimbladder in "T" 
shape, anterior end broadened or convex at middle and project-
ing laterally to form two spherical lateral sacs. Lateral 
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sides with more than 10 twig-like diverticula; diverticula with 
only ventral branches, the dorsal branches absent. Each ventral 
branch divided into many sub-branches usually extending poster-
iorly. Dorsal surface of sagitta elevated, with crest-like or 
patch-like elevation, ventral side with a tadpole-shaped ~pres­
sion, located at posterior 2/3 of sagitta. "Head" section bent 
obliquely toward the outer margin, separate from anterior margin; 
"tail" with a short narrow groove anteriorly, but the posterior 
end expanding to form a round concave disc. 
Key to the subfamily Johniinae 
1(1) Upper jaw round pointed; rostral fold divided into 4 lobes; 
both inner and external rows of dentary teeth small, villi-
form . . . . . . . . . . . . . . . . . . Johnius 
2(2) Both jaws of equal length; rostral fold complete, not 
divided or only forming two lobes; inner row of dentary 
teeth slightly enlarged .......... Wak 
Johnius Bloch, 1730 
Body elongate, compressed. Head moderate, round pointed. 
Snout bluntly pointed. Rostral fold with free margin, divided 
into 4 lobes; with 3 rostral pores in arc-like arrangement, 5 
marginal pores, the middle one rounded, the lateral ones slit-
like, located lateral to external margin of rostral lobes and in 
between rostral lobes. Eye large, upper lateral position. 
Nostrils 2, near eye margin. Mouth small, horizontal, upper jaw 
protruding. Outer row teeth of premaxillary large; inner row of 
dentary teeth small. No teeth on palatine and vomer. Mental 
pores in "five-por'ed form" or "false five-pored fonn" (central 
20 pair of mental pores close, located at either side of the flesh 
pad. Posterior and lateral margin of flesh pad with shallow 
groove, when flesh pad depressed this central pair of mental 
pores not visible and fonn a shallow pore, externally look like 
one pore; inner and outer mental pores present). With or without 
mental barbel. Gill slit large, gill membrane not united with 
isthmus. Preopercular margin serrated, opercle with two flat 
spines at posterior dorsal end. Branchiostegals 7, Pseudobranchial 
present. Gill rakes thin and short. Body covered with cyenoid 
scales, head usually with small cycloid scales. Soft dorsal and 
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anal covered with many rows small cycloid scales, almost 
reaching the distal end of rays. 
Dorsal fin continuous, with 10-11 spines, 27-28 rays, 
a notch present between spin·ous and soft parts; anal with 2 
spines, 7 rays. Caudal truncate or rounded. Anterior end of 
swimbladder projecting laterally to form two subspherical sacs; 
sides with more than 10 pairs twig-like diverticula, diverticula 
with ventral branch, without dorsal branch. Sagitta slightly 
shield-like or pear shape, often with curved margin, external 
and posterior edges protrude; dorsal surface projected with 
patch or crest elevation; ventral surface smooth, the "head" 
of tadpole-shaped impression bent obliquely toward outer mar-
gin, widely separate from the anterior margin; "tail" section 
with short anterior part, its posterior end greatly expanded 
reaching to the margin. Vertebrae 24-26. 
1 (2) 
2(1) 
3(10) 
4(7) 
5 (6) 
6 (5) 
Key to species of genus Johnius 
Mouth with mental barbel . Johnius amblycephalus (Bleeker) 
Without mental barbel 
Side of body without white longitudinal stripes along the 
lateral line. 
Side of body with many black longitudinal stripes or several 
rows of black cross stripes. Second spine of anal long or 
medium long. 
Second anal spine strong and long, about half of head, anal 
origin under 8th to 9th dorsal ray. Anterior margin of 
snout with only superfacially divided lobes.· Dorsum with 
black or dark gray stripes obliquely toward anterior ventrum. 
Side of body with black or dark gray stripes along the 
middle of each longitudinal row of scales. Fins black. D. 
X, I +28-31; A. II, 7. Lateral line scale 55-60. 6-8 
13-15 
· · · · · . · . · ...... Johnius semiluctuosus (Cuv. & Val.) 
Second anal spine medium long, less than half of the head, 
about 1.6-1.8 times of eye diameter.: Anal origin under 13th 
dorsal ray. Rostral fold divided irtto four lobes. Dorsum with 
5 black vertical stripes. Fins bladk. D. X, I+ 28-29. 
A. II, 7, lateral line scales 47-49 7-8 
-ro 
. . . . . . . . . . Johnius faciatus (Chu, Lo & Wu 
sp. nov.) 
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8(9) 
9 (8) 
10 (3) 
Side of body without longitudinal or cross stripes, 2nd 
anal spine moderate small or short. 
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Second anal spine strong, longer than eye diameter about 
2/5-2/6 of head, 3/4 of the 1st anal ray. Gill raker short, 
5+9-12, 1/2 of gill filament or 2/5 of eye diameter. D. X, 
I+ 27-28, A. II, 8, lateral line scales 44-50 6 
9 
............ Johnius belengerii (Cuv. & Val.) 
Second anal spine weak and short, shorter than eye 
diameter about 2/7 of head. Gill raker 6+14, about 
1/2 of gill filament of 1/4 of eye diameter. Body 
without spots or stripes. D. X, I+28-30; A. II. 8; 
lateral line scale 48-50 5 ....••.•.... 
. . . . . . . . . . . . . II.Johnius dussumieri (Cuv. & Val.) 
Side of body with white longitudinal stripe along lateral 
line ............. Johnius carutta Bloch 
Johnius amblycephalus 
(Figs. 10, 43, 69) 
D. X, I+24-26; A. II, 7; P. 16; V. I, 5. L.l. 51-53 6 
16-17 
Body compressed, dorsal profile evenly arched, ventral sur-
face rather straight. Depth 3.4-3.7 in body length, head 3.1-3.3 
Head obtuse and compressed, about 3.8-4.8 times of eye, divided 
into four lobes, the median two small, lateral ones large and 
distinct; rostral pores 3; marginal pores 5, median one rounded 
and deeply concaved, inner and outer lateral ones slit-like. Eye 
moderate, round, supra-lateral shorter than snout; interorbit 
convex, longer than eye. Nostrils two, anterior one small and 
rounded, posterior one larger and oblong. Mouth small, inferior, 
cleft horizontal, beneath the lower margin of eye; maxillary reach-
ing to below the middle of eye or slightly beyond. Mental barbel 
strong and short, about 1/3 of eye. Mental pores belong to the 
"five-pored fonn'', median pair of mental pores, small and close 
together, open jointly at a commoncentralpore at the base of mental 
barbel, and two pairs of outer and inner lateral pores. Teeth of jaws in villiform bands; outer row teeth of upper jaw slightly en-. 
larged, arranged dispersively; lower jaw teeth similar in size. 
Vomer, palatines and tongue toothless. Tongue large, free, with 
round tip. Gill cleft wide, gill membrane free from isthmus. 
Preopercular margin with fine serratures, opercle ending in 2 flat 
spines. Branchiostegals 7. Pseudobranchiae well developed. Gill 
rakers short, 4+7, the longest raker about 1/7-1/8 of eye diameter. 
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Scales cycloid, body covered with scales, except the tip of 
snout.. Soft dorsal, anal and caudal covered with small cycloid 
scales, extending to cover 1/3 of the fins. Lateral line slightly 
arched reaching to tip of caudal. 
Dorsal continuous, with 11 spines, 24-26 rays, a notch between 
the· spinous and soft portion, dorsal origin 'above pectoral base; 
first spine short, third and fourth spines filamentously elongated, 
about the body depth or slightly shorter. Anal with 2 spines, 7 rays, 
commencing below lOth to 11th dorsal ray; first spine minute, 
second rather short and about or less than 1/3 of head, or 1.2-1.5 
times of eye. Pectoral pointed, as long as post snout length of 
head. Ventral inserted a little behind the base of pectoral, 
shorter than pectoral, first ventral ray filamentous. Caudal 
rhomboidal. 
Body cavity moderate, peritoneum pale. Intestine short, 
with. two loops, pyloric caeca 10. Swimbladder "T"-shaped, anter-
ior end broadened and projecting outward to form two subspherical 
lateral sacs, posterior end pointed. Sides with 12 pairs diver-
ticula, each pair with several twig-like branches, last pair with 
only two branches. 
S.agitta shield-like. Dorsal surface without granular 
projections, middle of internal margin concaved, 2 notches at 
posterior section of external margin. Ventval surface with a 
tadpole-shaped impression, the "head" section bent.and ellip-
tical; the "tailp section short and its posterior end greatly 
expanded like a round and concave disc. Marginal groove located 
at inner side of ventral surface, starting from "head" to the 
end of "tailn, groove narrow and not distinct. . 
Color blackish brown, upper half of spinous dorsal black, 
lower half grayish, other fins blackish gray. 
Distribution: South Africa, India, Malay, Indonesia, South 
China Sea, Philippines, Japan. 
Specimens examined: 60-159 mm TL. 
[Locality]: Guangdong (Zha-po, Shan-we~, Guang-hai), 
Hainan Is. (Xin-cun, San-ya). 
Synonymy 
Sciaena dussumieri, Fishes of South China Sea, p. 461, Fig. 343 
(Shan-wei, Bei-hai, Guang-hai, Tan-jia-wan). 
22 
23 
Johnius semiluctuosus (Cuvier & Valenciennes) 
D. X, 1+28-31; A. II, 7; P. 19; V. I, 5. L.l 52-60 6-9 
13-15 
Body elongate, compressed, d,orsal profile evenly arched. 
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Ventral surface rather straight. Depth 3.1-3.5 in body length, 
head 3.5-4. Head compressed, obtusely rounded; about 3.8 times 
of snout, 4.5-6 of eye. Snout rounded, projecting. Rostral fold 
divided into four lobes; rostral pores 3; marginal pores 5. Eye 
supra-lateral, placed at the anterior half of head; interorbital 
convex. Mouth small, inferior, cleft horizontal; maxillary ex-
tending to below the middle of eye or posterior edge of pupil. 
Mental pores 5. Teeth minute; arranged in bands, outer row teeth 
of upper jaw slightly larger; lower jaw teeth s~ilar in size. 
Preopercular margin with fine serratures, opercular ending in 2 
weak flat spines. Branchiostegals 7. 
Body covered with ctenoid scales, snout and cheek covered 
with cycloid scales. Soft dorsal and anal covered 1/3 with small 
cycloid scales. 
Dorsal continuous, with 11 spines, 28-31 rays, a deep notch 
between the spinous and the soft portion; spines weak, 3rd spine, 
the longest, about 3/7 of body depth. Anal with 2 spines, 7 rays, 
commencing below 8th to 9th dorsal ray, second spine strong and 
elongate~ about half of head length. Pectoral fin rounded, longer 
than postorbital length of head. First ventral ray elongated and 
filamentous. Caudal rhomboidal or round. 
Pyloric coeca 7-8, about 3 times of eye diameter. 
Distribution in South China Sea, India, Indonesia, Phillipines. 
(Adapted from Day, Giinther, Weber and Beaufort) 
Johnius fasciatus Chu, Lo & Wu sp. nov. 
(Figs. 11, 44; 70) 
English description on pp. 88-89 of original edition. 
32 
24 Johnius belengerii (Cuvier & Valenciennes) 
(Figs. 12, 45, 71) 
D. IX-X, I+27-28; A. II, 7; P. 17; V.I, 5. L.l. 44-50 6 
9" 
Body elongate, compressed, back slightly elevated, ventral 
profile broadly curved, caudal peduncle narrow and long. Depth 
3-3.7 in body length, head 3.2-3.4. Head compressed, short and 
obtusely rounded, about 4-4.4 times of eye, 3.5-3.8 snout. Snout 
obtusely rounded, slightly longer than eye. Rostral folds free, 
divided into four lobes; rostral pores 3, s$all, arranged semi-
circularly; marginal pores 5, median pore rpunded, inner and outer 
lateral pores slit-like, situated outside and in between rostral 
lobes. Eye large, supra-lateral, placed at the anterior half of 
head; interorbital convex, larger than eye. Nostrils 2, anterior 
one rounded, smaller, posterior one larger, slit-like, just in front 
of eye. Mouth small, inferior, cleft deeply arched, beneath the 
lower margin of eye; maxillary reaching under middle of eye. The 
outer row teeth of upper jaw larger, dispersed; inner rows and 
lower jaw teeth minute, in villiform band. Vomer and palatine 
toothless. Tongue rounded, anterior end fre~. Mental pores in 
"false five-pored form", a median pair close together with a fleshy 
pad in between. When the fleshy pad subsides, a shallow pit appears, 
inner lateral and outer lateral pores present. Mental barbel ab-
sent. Gill cleft large, gill membranes free from isthmus. Pre-
opercular margin serrated, opercular ending, in 2 flat spines. 
Branchiostegals 7. Pseudobranchia present. Gill rakers slender 
and short, the longest one about 1-1/2 of gill filament. 
Body covered with ctenoid scale. Soft dorsal and anal fins 
with several rows cycloid scales, almost extending to distal end 
of fins. Snout and cheek with small cycloid scales. Lateral line 
slightly curved, almost extending to the end of caudal. 
Dorsal continuous with 10-11 spines, 27-28 rays, a deep notch 
in between the spinous and soft portion, dorsal origin above the 
base of pector&l; first spine short, second and third the longest, 
the third spine about 2.2 times of eye. Anal with 2 spines, 7 rays, 
commencing below 11th to 12th dorsal ray, second spine moderately 
large, elongated, about 1.5-1.7 of eye. Pectoral long and pointed, 
posterior end reaching the end of pelvic fin. First ray of pelvic 
elongated and filamentous. Tail rhomboidal, pointed in juveniles. 
Body cavity moderate peritoneum grayish. Intestine short, 
with two loops; stomach large, sac-like; pyloric caeca 7. Swim-
bladder moderately large, anterior end projecting outward to form 
25 two spherical lateral sacs, anterior end truncated, posterior end 
tapering elongated. Sides with 14 pairs of twig-like diverticula, 
diverticulum without dorsal branch, ventral branch present. The first 
pair of diverticula, largest, situated at anterior end of swimbladder. 
Vertebrae 24-25. 
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Sagitta relatively large, shield-like. Dorsal surface con-
cave in the middle, posteriorly with a crest-like longitudinal 
projection. Ventral surface with a tadpole-shaped impression, 
the "head" section bent obliquely toward the outer margin, 
separating from anterior margin; the "tail" section in a shallow 
groove, its posterior end expanded like a round and concave disc. 
Marginal groove situated at the inner side of lateral margin on 
the ventral surface. 
Body grayish brown, dorsal darkish, sides and ventral silver 
white. Spinous dorsal with black margin, other fins pale. Gill 
cover blackish. 
Distribution: South Africa, India, Indonesia, Chinese coast, 
Korea, Japan and Phillipines. 
Specimens examined: 111-163 mrn TL. 
[Locality] Zhejiang (Dong-tou, Kan-men, Shi-tan, Long-jiang, 
Shen-jia-men, Da-chen, Si-jiao, Shi-pu, Fujian (Dong-wo, San-sha), 
Guangdong (Zha-po), Hai nan Is (San-ya, Chiang-hua). 
Synonymy 
Johnius belengaerii Chang chung-lin, 1955, Fishes of Yellow 
Sea and Po Hai, p. 143, Fig. 97 (Liaoning Hubei, Shandong); 
Fishes South China Sea; 1962, p. 418, Fig. 348 (Ying-ge-hai, Lu-
zhou, Zha-po, Gua~g-hai, Shan-wei). 
Johnius dussumieri (Cuvier & Valenciennes) 
D. X. I+28-30; A. II, 8; P. 16; V.I, 5. 1.1.50 5-6 to-tz 
Body compressed; dorsal profile arched, ventral rather 
straight. Depth 3.3 in body length, head 3.3. Head obtusely 
rounded, compressed, 4.5 of snout, 4.2-5 of eye. Snout rounded, 
projecting. Rostral folds free, divided into four lobes·; rostral 
pores 3; marginal pores 5, not prominent. Eye supra-lateral, 
placed at the anterior half of head, interorbit slightly convex. 
Nostrils two, in front of eye. Mouth small, inferior, cleft hori-
zontal, upper jaw longer than lower jaw; maxillary reaching below 
hind-margin of pupil. Mental pores 5. Teeth minute, arranged in 
26 bands, outer row teeth of upper jaw enlarged; inner rows and lower 
jaw teeth minute. Preopercular margin with serratures, opercular 
ending in a flat spine posterodorsally. Gill rakers 8hort, 6+14, 
about 1/2 of gill filament, or 1/2 of eye. Branchiostegals _7. 
Body covered with ctenoid scales; cheek, preopercule and 
opercle covered with cycloid scales; more than 2/3 of soft dorsal 
and anal covered by small cycloid scales. 
27 
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Dorsal continuous, with 11 spines, 28-30 rays. A notch be-
tween the spinous and soft dorsal, dorsal origin above the base 
of pectoral; third and fourth spines the longest, about 1/2 of 
head length. Anal with 2 spines, 8 rays, commencing below the 
middle of soft dorsal, second spine short and weak, less than eye. 
Pectoral pointed, shorter than head behind snout. Ventral about 
post-orbital head length, the first ray filamentously elongated. 
Caudal rhomboid. 
Body brownish, ventrum pale, upper half of dorsal fin blackish, 
base of pectoral with a black blotch. 
Sea. 
Distribution: India, Ceylon, Indonesia, Malay, South China 
(Adapted from Fowler, Weber & Beaufort) 
Johnius carutta Bloch 
D. X. I+25-28; A.II, 7; P. 17; V.I, 5. L.l. 50 S-6 
T8 
Body elongated, compressed, dorsal profile arched, ventral 
rather straight. Depth 3.9-4 in body length; head 4-4.6. Head 
moderately large, obtusely pointed, 3.5 of snout, 4 of eye. 
Snout rounded, projecting. Rostral fold free, divided into four 
lobes; marginal pores 5, situated outside rostral fold and in be-
tween rostral lobes. Eye supra-lateral, placed at the anterior 
half of head, inter-orbital about equal to eye. Nostrils two, in 
front of eye. Mouth, inferior, upper jaw projecting; maxillary 
reaching below middle of eye. Teeth minute, in villiform bands, 
outer row teeth of upper jaw slightly enlarged; teeth of lower 
jaw equal. Mental pores 5, no mental barbel. Preopercular mar-
gin serrated. Opercular ending in 2 flat spines. Gill rakers 
short and small, 3+8. 
Body mostly covered with cycloid scales, posteriorly few 
cyenoid scales present, scales on head larger than those on side 
of body. Soft dorsal and anal more than 1/2 covered with small 
scales. Lateral line arched, extending almost to the end of caudal. 
Dorsal continuous, a notch between spinous and soft dorsal, 
with 10 spines, 25-28 rays, second and thir~ spines the longest, 
about 1/2 of head. Anal with 2 spines, 7 rays, second spine short 
and weak, about 2/3 of first ray, 2/7-2/5 of head. Pectoral about 
equal to head. The first ray of ventral, filamentously elongated. 
Caudal nearly rounded. 
Body purple brown, ventral side golden yellow, a white longi-
tudinal stripe above lateral line. Spinous dorsal blackish, margins 
of other fins grayish. 
Distribution: India, Ceylon, Maylay, Vietnam, South China 
Sea. 
(Adapte_d from Day, Weber & Beaufort, Tang) 
35 
Wak Lin, 1938 
Body elongate, compressed. Head moderately large, slightly 
pointed. Snout obtusely rounded. Rostral fold divided into two 
lobes or entire; rostral pores 3, arranged in semicircularly; 
marginal pores 5, situated at sides and anterior margin of rostral 
fold or posterior margin of rostral fold. Eye moderately large, 
supra-lateral, placed at anterior half of head. Nostrils two. 
Mouth moderately large, oblique, subterminal or terminal, upper 
and lower jaws equal, or upper jaw slightly projecting. Outer 
row teeth of upper jaw and inner row teeth of lower jaw slightly 
enlarged,- dispersely arranged, without canine teeth. Mental pores 
in "false five-pored form", median pair close together, wi.th a 
fleshy pad in between. When the fleshy pad subsides, a shallow 
pit appears; inner lateral and outer lateral pores present. No 
mental barbel. Gill cleft large, gill membranes free from isthmus. 
Preopercular margin serrated, postereventral margin rounded. 
Branchiostegals 7. Pseudobranchme present. Gill rakers short 
and small. 
Body and posterior half of head covered with ctenoid scales, 
anterior half of head and opercles covered with small cycloid 
scales. Soft dorsal and membrane of anal covered with small 
cycloid scales over 1/2 of rays. 
Dorsal with 10-11 spines, 26-33 rays. Anal short, with 2 
spines, 7-8 rays. Caudal rhomboidal. Swimbladder moderately 
large, anterior end projecting laterally to form two spherical 
lateral sacs, laterally swimbladder with 10-18 pairs lateral diver-
ticula, diverticulum with only ventral branches. Sagitta in 
'Johnius formn. 
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1 (6) 
2 (5) 
3(4) 
28 4(3) 
5 (2) 
6 (1) 
7(10) 
8 (9) 
9(8) 
10(7) 
Key to the species of genus Wak 
Second anal spine strong and large, equal to or longer 
than post-orbital head length. 
Without obliquely arranged darkish wavy stripes above 
lateral line. 
Snout projecting, upper jaw longer 
maxillary reaching under middle of 
spine about twice of eye diameter; 
dorsal blackish, soft dorsal, anal 
X, I+26-29, A. II, 7; L. 1. scales 
than lower jaw, 
eye; second anal 
distal 1/2 of spinous 
and caudal back; D. 
50-55 6 . . . . 
15 
. . ... Wak coitor (Ham. -Buch.) 
Upper and lower jaws about equal, maxillary reaching under 
post 2/3 of eye; second anal spine about 2.5 of eye 
diameter, margin of soft dorsal black, margins of other 
fins darkish; D. IX-I, I+28-30; A. II, 7; L.l scales 50 
8 
Ib .............. Wak soldado (Lac~pede) 
Many obliquely arranged darkish wavy stripes above lateral 
line, below lateral line many longitudinally arranged dark-
ish weary stripes; spinous dorsal margin blackish, soft 
dorsal with 2 or 3 rows blackish spots; D. X, I+28, A. II, 
7; L. 1. scale 50-52 7 
. . . . . . . . . . . I,- . . . . Wak cuj a (Ham. -Buch.) 
Second anal spine relatively weak, shorter than post-orbital 
head length, usually about 1/2 of post-orbital head length. 
Snout projecting slight, lower jaw shorter than upper one, 
maxillary reaching under middle of eye, no black blotch on 
the ventral side of pectoral. 
A whitish longitudial streak present on lateral line, and 
along the base of dorsal fin another, D. X, I+28-30, A. II, 
7; L. 1. scales 47-55 7; gill rakers 5+9 ........ . 
. . . . . . . . . I<J. . . . . Wak tingi (Tang) 
No whitish streak on body sides; D. X, I+28, A. II, 7; L. 
1. scales 51 7; gill raker 6+ll ... Wak sina (Cuv. & Val.) 
'8-9" --
Upper and lower jaws equal, maxillary reaching to posterior 
margin of eye; pectoral pit with a prominent black blotch. 
. . . . . . . . . .. .. .. . Wak axillar is (Cuv. & Val.) 
29 
Wak coitor (Hamilton-Buchanan) 
D. I, !+26-29; A. II, 7, P. 17; V. ~ 5. L.l. 50-55 5-6 
IS 
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Body elongate, compressed, dorsal and ventral profiles broadly 
curved. Depth 3.8 in body length, head 3.5. Head moderately 
large, compressed; about 3.6 of snout, 4-5.5 of eye. Snout obtusely 
rounded. Rostral fold divided, lateral lobes well-developed, mar-
ginal pores 5, rostral pores 3. Eye moderately large, supra-lateral; 
interorbital rather flat. Nostrils two, posterior one close to eye. 
Mouth relatively small, subterminal, upper jaw slightly longer than 
lower jaw; maxillary reaching to middle of eye. Mental pores 5; 
mental barbel absent. Teeth villiform, outer row teeth of upper 
jaw and the inner row teeth of lower jaw enlarged, other teeth 
arranged in bands. Preopercular margin with small serrations, 
poster6dorsal . end of opercle ending in two weak flat spines. 
Branchiostegals 7. 
Body covered with ctenoid scales, snout and cheek with cycloid 
scales. Soft dorsal and anal 1/2 covered with small cycloid scale. 
Anterior half of lateral line arched, posterior half straight. 
Dorsal continuous, with 11 spines, 26-29 rays. A notch between 
spinous and soft dorsal, dorsal origin above base of pectoral; 
spines weak, first spine the shortest, second the longest, about 1/2 
of body depth. Anal with 2 spines, 7 rays, second spine large, 
about 4/5 of ray, almost equal to post-orbital head length. Pec-
toral about post-snout head length. Caudal rounded. Pyloric 
caeca 6-7. 
Body golden yellow, slightly purplish, spinous dorsal margin 
black, soft dorsal, anal and caudal margins darkish. 
Distribution: India, South China Sea. 
(Adapted from Day, Fowler, Gunther) 
Wak soldado (Lacepede) 
8 D. IX-X~ I+ 28-30; A.II,7; P.l7; V.I-5. L.l. TO 
Body elongate, compressed, dorsal arched, ventral rather 
straight. Depth 3.3-3.5 in body length, head 3.4. Head mod-
erately large, compressed, about 4.3 of snout, 4.5-5 of eye. 
Snout obtusely rounded, not projecting. Rostral fold free, with 
lateral lobes, rostral pores 3, marginal pores 5. Eye moderately 
large, supra-lateral, placed at anterior half of head. Nostrils 
two, close to eye. Mouth moderate, terminal, cleft oblique, upper 
and lower jaws equal or upper jaw slightly longer than lower jaw; 
maxillary reaching to posterior margin of eye. Mental pores 5, 
without mental barbel. Outer row teeth of upper jaw and inner 
teeth of lower jaw enlarged; other teeth arranged in villiform 
band. Vomer, palatine and tongue toothless. Preopercular margin 
serrated, opercular ending in 2 flat spines. 
38 
Body covered with ctenoid scales, head and chest with cycloid 
scales. Soft dorsal and anal 1/2 to 1/3 covered by small cycloid 
scales. Lateral line arched anteriorly then straight behind anal 
fin, extending to caudal; lateral canal branched. 
Dorsal continuous, with 10-11 spines, 28-30 rays, a notch be-
tween the spinous and soft dorsal, dorsal origin above the base of 
pectoral; length of spinous portion about 1/2 of soft portion. 
Anal with 2 spines, 7 rays, commencing below 12th dorsal ray, 
second spine strong, about length of first ray or one half of head 
length. Pectoral about post-snout head length. Caudal rhomboidal. 
Body grayish dark, slightly greenish, ventrum white, sides 
pale; distal margin of dorsal black, a black spot in front of each 
ray. Ventral fin whitish, other fins with dark margin.· 
Sea. 
30 
Distribution: India, Ceylon, Malay, Indonesia, South.China 
(Adapted from. Day, _ Giin ther_) 
Wak cuja (Hamilton-Buchanan) 
7 D. X, I+27-29; A.II,7; P. 17; V. I,5. 1.1. 50-52 TO 
Body elongated, compressed. Depth 3.5-4 in body length, 
head 3.3-4.6. Head moderate large, compressed, 3.6-3.8 of snout, 
4.5-5 of eye. Snout bluntly pointed. Rostral fold with free 
margin, rostral lobes not distinct; marginal pores 5, rostral 
pores 3. Eye moderately large, supra-lateral, placed at anterior 
half of head. Nostrils two, in front of eye. Mouth moderately 
large, terminal, cleft oblique, jaws equal or upper jaw slightly 
projecting; maxillary reaching to the posterior margin of eye. 
Mental pores 5, median one slit-like, 2 lateral pores of both 
sides larger than median one. No mental barbel. Outer row teeth 
of upper jaw and inner row teeth of lower jaw enlarged, other 
teeth arranged in bands. Vomer, palatine and tongue toothless. 
Tongue free, rounded. Preopercular margin with minute serratures. 
Opercular ending in two flat spines. Gill rakers relatively long, 
5+9, the longest one about 1/3 of eye. 
Body covered with ctenoid scales, head with cycloid scales. 
Soft dorsal and anal more than 1/2 covered with small cycloid 
scales. Anterior part of lateral line arched, straightened pos-
teriorly, extending to caudal. 
Dorsal continuous, with 11 spines, 2.7-29 rays. A deep notch 
between the spinous and soft dorsal, dorsal origin above pectoral 
base; first spine short, third and fourth the longest, about 1/2 
of body depth. Anal with 2 spines, 7 rays, commencing below 12th 
dorsal ray, second spine strong, about length of first ray or 1/2 
or head. Caudal rhomboidal. 
Many dark wavy streaks arranged obliquely above lateral line 
and longitudinally below lateral line. Ventral pale; spinous 
dorsal margins black, soft dorsal with 2 or 3 rows black spots. 
Distribution: . India, Vietnam, South China Sea. 
. ( Adapt~d fro_~ Day.. Fowler, Lin ) 
31 Wak ting! (Tang) 
(Figs. 4, 16, 46, 72) 
D. X, I+28-30; A. II, 7; P. 18; V. I,S L.l 47-55 7 
10 
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Body elongate, compressed, dorsal and ventral evenly arched. 
Depth 3.2-3.6 in body length, head 3.3-3.4. Head moderately 
large, projecting, slightly pointed, about 3.4-3.8 of snout, 4.2-
4.8 of eye. Snout short and blunt!, slightly projecting. Rostral 
pores 3, arranging slightly arched;: rostral fold free at margin, 
divided into two lobes; marginal pores 5, median pore round, inner 
lateral and outer lateral pores slit-like. Eye moderately large, 
supra-lateral, placed at anterior half of head; interorbital wide, 
slightly convex. Nostrils two, anterior one small, rounded, pos-
terior one large, oval elongated. Mouth moderately large, sub-
terminal, cleft slightly oblique, originating below the lower 
margin of eye, upper jaw slightly longer than :tower one; maxillary 
reaching almost below the middle of eye. Lip thin. Outer row 
teeth of upper jaw large and pointed, dispersely arranged, other 
teeth small, in bands; inner row tE~eth of lower jaw slightly 
larger, other teeth small, in bands. When mouth closed, the outer 
row teeth of upper jaw often exposed. Vomer, palatine and tongue 
toothless. Tongue well developed, free. Mental pores in ''false 
five-pored form~;, median pair close together, with a fleshy pad 
in between. When the fleshy pad subsides, a shallow pit appears; 
inner lateral and outer lateral pores present. No mental barbel. 
Gill cleft large, branchial membrane free from isthmus. Preopercular 
margin with small serratures, posterior dorsally opercle end with 
two soft flat spines. Branchiostegals 7. Pseudobranchiae present. 
Gill rakers slender and short, 5+9, longest raker about 2/5 of gill 
filament. 
" Body and head covered with ctenoid scales, interorbit, snout, 
cheek and opercles covered with cycloid scales. Soft dorsal and 
anal membranes with several rows small cycloid scales almost reach-
ing distal margin of fins. Caudal fin mostly covered with small 
scales. Lateral line complete, extending to end of caudal. 
Dorsal continuous, with 11 sp:ines, 28-30 rays, a deep notch 
between the spinous dorsal and soft dorsal, dorsal origin above 
pectoral base; first spine short, second and third spine the longest, 
second spine about 1.7-1.9 of eye; soft dorsal lower than spinous. 
Anal with 2 spines, 7 rays and origin closer to caudal base than to 
ventral base, commencing below 14th to 15th dorsal ray, second spine 
slender and short, about 1-1.3 of eye. Pectoral elongate, pointed, 
distal end exceed the tip of ventral fin, 1.2-1.4 in head. Caudal 
rhomboidal. 
Peritoneum black. Intestine short, with two loops. Stomach 
small; pyloric caeca 8, relatively small, digital-like. SwLmbladder 
large, anterior end truncate, posterior end elongated tub-like; 
anterior end projecting outward to form subspherical lateral sacs. 
40 
Sides of swimbladder with 16 pairs of twig-like diverticula, 
the first pair of diverticula largest, with more branches and 
situated in front of swimbladder. 
Sagitta relatively large, shield-like, anterior end broad, 
posterior end narrow. Dorsal surface without granular projections, 
but elevated as crest and lumps. Ventral surface with a tadpole-
shaped impression, the "head" section elongated and bent,centrally 
located; the "tail" section with a shallow groove anteriorly, the 
posterior end expand spherically with concave surface. Marginal 
groove distinct, situated at inner lateral margin of ventral 
surface. 
Dorsal sides grayish brown, ventral sides silver white. Back 
32 with a pale streak longitudinally on the middle of body, also a 
pale streak present along the lateral line longitudinally. Spinous 
dorsal with a black spot at distal end, soft dorsal margin black, 
with a black streak at -the base. Caudal fin with blackish margin, 
other fins light gray. Opercle almost black. 
Distribution: South and East China Seas. 
Specimens examined: 115-221 mm TL. 
(Locality] Zhejiang (Zhou-Shan), Guangdong (Miao-dao, Shan-wei, 
Zha-po). 
Synonomy 
Wak tingi 1962. Fish South China Sea., p. 426, Fig. 353 (San-ya, 
Xin-cun, Shan-wei, Zhe-lang). 
Wak sina (Cuvier & Valenciennes) 
(Figs. 17, 47, 74) 
D. X, !+28-29; A. II-7; P. 18; V. !,5. L.l. 49-51 7 
1r-"9" 
.Body elongate, compressed, dorsal highly arched, ventral 
evenly rounded. Depth 3.2-2.3 in body length, head 3.1-3.4. 
Head moderately large, compressed, about 3.4-3.7 of snout, 4.7-
5.1 of eye. Snout obtusely rounded, slightly projecting, length 
larger than eye. Rostral fold free, no prominent division; ros-
tral pores 3, minute, arranged semi-circularly; marginal pores 5, 
median one rounded, lateral pores slit-like. Eye moderately large, 
supra-lateral, placed at anterior half of eye; interorbit broad, 
slightly convexed, larger than eye. Nostrils two, anterior one 
round, posterior one oval elongated, just in front of anterior 
eye margin. Mouth moderately large, subterminal, slightly oblique, 
upper jaw slightly projecting; maxillary extending to the middle 
of eye. Mental po~es in "false five-pored form", median. pa~r 
41 
close· together, a fleshy pad present in between. When the fleshy 
pad subsides, a shallow pit appears; inner and outer lateral mental 
pores present. Teeth in villifonn bands, outer row teeth of upper 
jaw enlarged and pointed, arranged dispersely; inner row teeth of 
lower jaw slightly enlarged. When the mouth closed, outer row 
teeth of upper jaw often exposed. Vomer, palatine and tongue 
toothless. Tongue large, free, anterior end rounded. Gill cleft 
large, gill membrane free from isthmus. Preopercular margin with 
minute serratures, opercle ending in two flat spines posterio-
dorsally. Branchiostegals 7. Gill rakers, 6+11, longest gill 
raker about 1/3-1/4 of eye. 
Body covered with ctenoid scales, cheek with cycloid scales. 
Soft dorsal and anal membrane 2/3 covered with small cycloid scales. 
Lateral line arched, extending almost to the end of caudal. 
Dorsal with 11 spines, 28-29 rays, a deep notch in between the 
spinous and soft dorsal; dorsal origin above pectoral base; first 
spine small and short, third spine.longest, about postorbital head 
length. Anal with 2 spines, 7 rays, commencing below 13th dorsal 
ray, first spine rather short and small, second spine elongated, 
about eye. Pectoral pointed, shorter than post snout head length. 
Ventral located below pectoral base, first ray slightly elongated. 
Caudal rhomboidal. 
Body cavity moderate, peritoneum black. Intestine short, with 
2 loops. Pyloric caeca 8, digital. Swimbladder large, anterior end 
projecting outward to form spherical sacs, anterior end truncate, 
posterior end slender and pointed. Sides with 16-18 pairs of twig-
like lateral diverticula, each diverticulum with ventral branch, 
33 dorsal branch absent; first pair large and with many branches, last 
pair with only 2 branches. 
Sagitta large, slightly shield-like, broad anteriorly and 
narrow posteriorly. Dorsal surface with crest-like elevation. 
Ventral surface with a tadpole-shaped impression, the nhead" 
section bent, elongate oval in shape, centrally located; the "tailF 
section with a shallow groove anteriorly, the posterior end ex-
panded, disk-like. Marginal groove situated at inner lateral 
margin of ventral surface. Body purplish brown, ventral silver-
white. Spinous dorsal black, soft dorsal with black margin and 
with a longitudinal pale band at the middle; anal margin grayish, 
other fins pale. Opercle with a black blotch. 
Distribution: South Africa, India, Indonesia, South China 
Sea, Japan, Philippines. 
Specimens examined: 140-180 mm TL. 
[Localities]: Gongdong (Zha-po, San-ya, Xin-cun). 
Synonymy 
Wak sina, 1962, Fish. South China Sea, p. 427, Fig. 354 
(~an-chong, Qing-lan, San-ya, Xin-cun, Ao-tou, Shan-wei). 
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Wak . axillaris (Cuvier & Valenciennes) 
(Fig. 18) 
D. X, I+26-29; A. II, 7; P. 17; V. I, 5. L. 1. 48-50 ~=fo . 
Body elongate, compressed, dorsal arched, ventral smoothly 
rounded. Depth 3-3.5 in body length, head 2.8-3. Head relatively 
large, compressed, about 4-5.5 of snout, 3.8-4 of eye. Snout ob-
tusely rounded, not projecting. Rostral fold entire, no prominent 
pores. Eye rather large, supra-lateral, placed at anterior half 
of head; inter-orbit rather flat. Nostrils two, posterior one very 
close to eye. ·Mouth large, terminal, cleft oblique, upper and 
lower jaw equal; maxillary extending under posterior margin of eye. 
Mental pores 5; lower jaw with a small knob at end of mandibular, 
without mental barbel. Teeth villiform, outer row teeth of upper 
jaw and inner row teeth of lower jaw slightly enlarged, conical 
in shape, other teeth arranged in bands. Preopercular margin with 
minute serrations. Opercle ending in 2 flat spines postero-
dorsally. Gill rakers 7+4. Branchiostegals 7. 
Scales rather large, body covered with ctenoid scales, cheek 
and opercles with cycloid scales. Spinous dorsal and anal densely 
covered with small cycloid scales. Lateral line arched anteriorly 
and straight posteriorly. 
34 Dorsal continuous, with 11 spines, 26-29 rays, a notch be-
tween spinous and soft dorsals, dorsal originating above pectoral 
base, first spine short, fourth and fifth the longest, about 2/5 
of depth. Anal with 2 spines, 7 rays, commencing below 13th to 
14th rays, second spine rather short, less the post-orbit head 
length, about 3/4 of rays. Pectoral equal to post-snout head 
length. Ventral with an elongated first ray. Caudal rounded or 
sub-truncate. 
Body grayish brown, ventral silver white, spinous dorsal 
black, soft dorsal and caudal margin black. Base of_ pectoral with 
a prominent black blotch. 
Distribution: India, Ceylon, Indonesia, South China Sea, 
Philippines. (Adapted from Day, Weber & Beaufort, Fowler, Tang) 
35 
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Megalonibinae 
Snout bluntly pointed. Mouth terminal oblique. Jaws about 
equal. Outer row teeth of upper jaw and inner row teeth of lower 
jaw slightly enlarged, conical in shape. Mental pores in "false 
five-pored form", median pair close together, with a fleshy pad 
in between. When the fleshy pad subsides a shallow pit appears; 
inner and outer lateral pores present. Without mental barbel. 
Eye small, about 1/10 of head. Body covered with weak ctenoid 
scales. Dorsal continuous, with 11 spines, 21-22 rays. Caudal 
double truncate. Swimbladder slightly anchor-like, anterior end 
broadly curved and convexed, and projecting poster.olaterally 
to form two anchor-like lateral sacs. Sides with more than 20 
pairs twig-like diverticula; diverticulum with ventral branch only. 
Sagitta oblong, both anterior and posterior ends rounded, inner 
margin rounded and convex with serratures, outer margin wavy. 
Dorsal surface granulated, blotch-like, posteriorly. Ventral 
surface with a tadpole-shaped impression, its nhead" section up-
right, reaching the anterior margin; the "tail" section with a 
"Jn-shaped groove, "tail" end bending to reach the outer margin. 
Marginal groove prominent, starting from "head11 section anteriorly. 
Megalonibea Chu, Lo & Wu gen. nov. 
English description on pp.89-90 of original edition. 
Megalonibea fusca Chu, Lo & Wu sp. nov. 
(Figs. 19, 48 74) 
English description on pp. 90-91 of original edition. 
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Bahabinae 
36 Snout bluntly pointed. Mouth terminal, cleft oblique. 
Jaws about equal. Outer row teeth of upper jaw and inner row 
teeth of lower jaw slightly enlarged. Mental pores in "four-
pored form" or"two-pored form"; outer lateral pores absent or 
both outer and inner lateral pores absent. Without mental bar-
bel. Dorsal continuous, with 8-10 spines, 22-36 rays.; anal fin 
short. Caudal fin rhomboidal, elongate, pointed. Sw~bladder 
cylindrical, anterior margin broad, laterally tube-like projec-
tions extending backward and reaching the end of the swimbladder. 
Sides of swimbladder either without diverticula or with more than 
20 pairs of diverticula. Sagitta slightly tectangular, round 
anteriorly, truncate posteriorly, sides alm~st paralle. Dorsal 
surface with granulated projections. Ventral surface with a 
tadpole-shaped impression, its "head" section upright and reach-
ing to the anterior margin; the "tail" section with a "J"-shaped 
groove, "tail" end curving toward the outer margin. Marginal 
groove prominent, starting from anterior part of utail" section. 
Key to the subfamily Bahabinae 
1(2) Swimbladder with lateral diverticula; D. VIII-X, I+27-36 
......................................... Otolithoides 
2(1) Swimbladder without lateral diverticula; D. VII, I+22-25 
. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bahaba 
Otolithoides Fowler, 1933 
Body elongate, compressed. Snout bluntly pointed. Rostral 
fold with complete margin. Eye moderately large, supra-lateral; 
inter-orbital slightly convex. Mouth large, terminal, cleft 
37 oblique. Upper and lower jaws equal. Outer row teeth of upper 
jaw and inner row teeth of lower jaw enlarged, slightly canine-
like. Mental pores 2 or 4; no mental barbel. Dorsal VIII-IX, 
I+27-36; Anal II, 7-8.; caudal rhomboidal. Swimbladder cylindrical, 
sides of anterior ends with tube-like projections, extending back-
ward and reaching end of swimbladder. Sides with more than 20 
pairs diverticula. 
1(2) 
2(1) 
3(4) 
4 (3) 
Key to the genus Otolithoides 
Dorsal rays 34-36; lower margin of eye above the line 
horizontally to mouth cleft; L.l scales 70-80 12 , the 
scale row above lateral line with 95 scales. 17-20 
Pyloric caeca 6. Upper part of body grayish, ventral 
silver-white. Gill cover with a dark blotch .......... . 
.. ..... ... . .. .. .... ..... Otolithoides microdon (Bleeker) 
Dorsal rays 27-32. 
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Snout short; eye situated at anterior 1/3 of head; mouth 
cleft large, maxillary exceeds the posterior margin of eye. 
D. IX, I+27-29; A. II, 7-8, L. 1. scale 50-51 10-11 the 
scale row above lateral line with 78 scales. 9-12, 
Body grayish black, fin black ......................... . 
. . . . . . . . . . . . . . . . . . . . . . . . Otolithoides brunneus (Day) 
Snout long; eye situated at 1/2 of head; mouth cleft large, 
maxillary not exceeding the posterior margin of eye. D. IX, 
I+27-32; A. II, 7. L. 1. scales 60-70 15, the scale row 
above lateral line with 120 scales. 30 
Dorsal grayish green, sides yellowish green. Ventral 
grayish white, fin yellow with black margin ............ . 
.. . .. .. .. ... . .. . .. . . . ... Otolithoides biauritus (Cantor) 
Otolithoides microdon (Bleeker) 
(F-ig. 20) 
D. VIII-IX, I+32-36; A. II, 7-8; V. I, 5; P. 19. L.l 70-80 
11-12 
18-20 
Body slender, elongate, compressed. Depth 4-5 in body length, 
head 3.2-4.1. Head bluntly pointed, compressed, 4.1 of snout, 5-6.1 
of eye. Snout relatively pointed, slightly longer than eye. Ros-
tral fold not divided, with 3 marginal pores. Eye relatively small, 
supra-lateral, placed at anterior half of head; inter-orbit rather 
flat, about equal to snout. Nostrils two, in front of eye, anterior 
one smaller, rounded, posterior one lanceolate. Mouth large, ter-
minal, cleft oblique, lower jaw slightly projecting; maxillary 
reaching under the middle of eye. Mental pores 4. Teeth of jaws 
in villiform bands; outer row teeth of upper jaw, large, conical in 
shape, the anterior ones flase canine-like; inner row teeth of 
lower jaw large and conical. Palatine, vomer and tongue toothless. 
Preoperclar margin with serratures, opercle with 2 soft flat spines 
postero dorsally. Branchiostegals 7. 
Body covered with ctenoid scales, head with cycloid scales; 
juvenile fish covered with cycloid. Lateral line slightly arched 
anteriorly, straight posteriorly, reaching almost to the end of 
caudal fin. 
46 
Dorsal continuous, with 8-9 spines, 32-36 rays, a deep notch 
38 in between spinous and soft dorsal, dorsal.origin above pectoral 
base; third and fourth spines longest, about l/2 of body depth. 
Anal with 2 spines, 7-8 rays, commencing urtder the 15th dorsal 
ray, second spine about 1/2 of ray. Pectoral broadly pointed. 
Caudal pointed. 
Dorsal side grayish green, ventral side silvery white or 
yellow. Gill cover with a blue blotch. Fins yellowish, dorsal 
and anal margin black. 
Distribution: India, Indonesia, South China Sea. 
(Adapted from Day, Fowler, Weber & Beaufort) 
Otolithoides brunneus (Day) 
D. IX, I+27-29; A. II, 7-8; P. 18; V. I, 5; L.l. 102 21 
~ 
Body compressed and elongated. Dorsal profile slightly 
arched. Depth 5.5-6 in body length, head 4-4.5. Head rather 
pointed, compressed, about 5.5 of snout, 7-8 of eye. Snout 
short, slightly larger than eye. Rostral fold not divided, mar-
gin without pores. Eye supra-lateral, placed at anterior half 
of head; inter-orbit convex. Nostrils two, in front of eye. Mouth 
large, terminal, cleft oblique; maxillary reaching under posterior 
margin of eye. Mental pores 2. Upper and lower jaws with villi-
form teeth bands, outer row. teeth of upper jaw enlarged, anterior 
ones canine-like; inner row teeth of lower jaw enlarged. Palatine, 
vomer and tongue toothless. Preopercular margin with weak 
serrations. Opercle ending in two flat spines posteriorly. 
Branchiostegals 7. Gill rakers 6+11, longest raker 1-2/3 of eye. 
Body covered with ctenoid scales, head with cycloid. Soft 
dorsal and anal 1/4 covered with small cycloid scales. Lateral 
line slightly arched anteriorly, straight posteriorly, almost 
reaching the end of caudal. 
Dorsal continuous, with 10 spines, 27·29 rays, a deep notch 
between the spinous and soft dorsal, dorsal origin above pectoral 
base; spines weak, third to sixth, the longest, about 2/1/4 in 
body depth. Anal with 2 spines, 7-8 rays, commencing under the 
13th dorsal ray; spine short and weak, second spine about 1/3 of 
ray. Pectoral pointed, about post-orbital head length. Caudal 
pointed. Dorsal sides brownish, ventral golden yellow, fin black. 
Distribution: India, Indonesia, Vietnam, South China Sea. 
(Adapted from Day, Fowler, Weber & De Beaufort) 
39 Otolithoides. biauritus (Cantor 
D. IX, I+27-32; A. II, 7; P. 19; V. I-5. L.l 120 12 
25 
Body elongate, compressed, dorsal profile arched, slightly 
convex behind head, ventral surface rather straight. Depth 4.6-
5.6 in body length, head 3.5-4.3. Head bluntly pointed, com-
pressed, 4.5-5 ·of snout, 6-7 of eye. Snout relatively longer, 
larger than eye. Rostral fold complete, not divided into lobes; 
marginal pores 5. Eye supra-lateral, elliptical, placed at the 
anterior half of head; interorbital slightly convex, about 2 
times of eye. Nostrils two, in front of eye. Mouth large, ter-
minal, cleft oblique, jaws equal; maxillary extending to below 
the posterior margin of pupil or eye. Mental pores 4. Teeth 
minute, arranged in bands; outer row teeth of upper jaw and 
inner row teeth of lower jaw enlarged, canine-like. Palatine, 
vomer and tongue toothless. Preopercle margin with minute 
serratures, opercle ending in two weak flat spines. Branchio-
stegals 7. 
47 
Body covered with cycloid scales, below lateral line covered 
with weak ctenoid scales, dorsal and anal base covered with small 
scales. Lateral line arched anteriorly and straight posteriorly, 
extending to caudal fin. 
Dorsal continuous, with 10 spines, 27-32 rays, a deep notch 
between the spinous and soft portion, dorsal origin above pectoral 
base; spines weak, fourth and fifth spine, the longest, equal to 
the length of rays posteriorly or 2/5 of body depth. Anal with 2 
spines, 7 rays, commencing below 15th ray of dorsal; second anal 
spine long, about 1/4 of head. Pectoral pointed, about post-snout 
head length. Caudal truncate. 
Sw~bladder with 25 pairs of diverticula, anterior end with 
a pair of lateral tubes extending posteriorly to the end of swim-
bladder. Pyloric caeca 13. 
Dorsal side grayish green, ventral side pale; fins yellow with 
black margin. 
Distribution: India, Malay·, Indonesia, South China Sea, East 
China Sea, Philippines. 
(Adapted from Day; Gunther, Weber & Beaufort, Fowler) 
40 
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Bahaba Herre 1935 
Body elongate, compressed; caudal peduncle relatively slender 
and long. Head large, bluntly pointed. Eye small, supra-
lateral, placed at anterior half of the head; inter-orbital 
slightly convex. Nostrils two, anterior one small, rounded, pos-
terior one slit-like. Mouth terminal, large and oblique, lower jaw rather projected. Outer row teeth of upper jaw and inner 
row teeth of lower jaw enlarged, conical, other teeth minute, 
arranged in villiform band, no canine teeth. Palatine, vomer and 
tongue toothless. Mental pores 2, inner and outer mental pores 
absent; no mental barbel. Preoperclular margin with minute 
serratures. Opercle ending in two weak spines. Branchiostegals 7. 
Pseudobranchia.e present. Gill rakers slender, long 5 +13. Scales 
at anterior half of head cycloid; the rest atenoid; dorsal and 
anal fins without minute scales except scale sheath. Dorsal VII, 
I+22-25, a notch in between the spinous and soft dorsal;. spines · 
strong. Anal II, 7; second spine strong. Caudal fin long, 
pointed. Swimbladder cylindrical. Sides of anterior end with 
tube-like elongations extending posteriorly, without lateral 
diverticula. Otolith in "Sciaena form". 
Bahaba flavolabiata (Lin) 
(Figs. 29, 49, 75) 
D. VII, I+22-25; A. II, 7; P. 17; V. I, 5. L.l. 55-58 9 
IT 
Body elongate, compressed, dorsal slightly conves, ventral 
profile broadly curved. Depth 3.8 in body length, head 3.7. Head 
moderately large, slightly compressed, about 4.4 times of snout, 
5.4 of eye. Snout bluntly pointed, slightly larger than eye 
diameter. Rostral fold complete, not divided into lobes; mar-
ginal pores 5, not prominent, median pore rounded, situated above 
snout margins, lateral pores slit-like, situated on snout margin. 
Eye small, supra-lateral, placed at anterior half of head; inter-
orbital relatively narrow, smaller than eye, slightly convex in 
the middle. Nostrils two, anterior one smaller, rounded, posterior 
one elliptical, close to eye. Mouth terminal, cleft rather oblique, 
upper and lower jaws equal when mouth closed, lower jaw projecting 
when mouth opened; maxillary reaching to below the middle of eye. 
Outer row teeth of upper jaw enlarged, conical and dispersely set, 
most exposed externally when mouth closed, inner row teeth minute, 
arranged in tooth band; inner row teeth of lower jaw slightly en-
larged. Palatine, vomer and tongue toothless. Mental pores 2, 
not prominent, inner and outer lateral pores absent. Mental bar-
bel absent. Preopercular margin with ·fine serratures; opercle 
ending in 2 flat spines. Gill membrane free from isthmus. Bran-
chiostegals 7. Gill rakers long and slender, 5+13, about 4/5 of 
gill filament, or 1/2 of eye diameter in juvenile. Pseudobranchiae 
well-developed. 
4.9 
41 Posterior portion of head, body and tail covered with ctenoid 
scales; snout, interorbit and preopercle covered with small cycloid 
scales. Soft dorsal and anal basE~ each with a scale sheath. 
Dorsal with 8 spines, 22-25 rays, originating behind pectoral 
base, a deep notch between the spinous and the soft portion; first 
spine small, third spine rather long, about 2.5 times of eye (in 
juveniles); soft dorsal lower than spinous one. Anal fin short 
with 2 spines, 7 rays, commencing below the middle of soft dorsal, 
or lOth to 11th ray; second spine strong and long, about 2.7 of eye 
or one half of head length. Pectoral elongated and pointed, about 
2/3 of head. Ventral situated below pectoral about equal in length, 
the first external ray slight filamentous. Caudal round, pointed 
(in juvenile) or truncate. Caudal peduncle slender and long, 
length of caudal peduncle about 3 .. 4 times its depth. 
Body cavity moderately large, peritoneum pale. Intestine 
large and short, with two loops; pyloric caeca 8. Swimbladder 
moderately large, cylindrical, anterior end broadly flatened, lat-
eral ends with tube-like elongations, extending toward the end of 
swimbladder and reaching into the muscle layer of body wall. 
Swimbladder without lateral diverticula. 
Otolith slightly rectangular in shape, anterior end rounded, 
posterior end truncated, sides almost parallel, outer margin with 
minute serrations. Dorsal surface with granulated projection at 
posterior half. Ventral surface with a tadpole-shaped impression, 
the "headn section upright, reaching anterior margin; the "tail" 
section in 11 J"-shape, shallow groove, ntailn bent to reach outer 
margins. Marginal groove prominent, starting from anterior part 
of "tail'l section. 
Back grayish brown with orange, belly grayish-white, pectoral 
pit with a black blotch. Spinous and soft dorsal with black mar-
gin; caudal fin grayish black, ventral and anal fins pale. 
Distributed along the South East shores of China, a large 
food fish, usually only found south of Yang-tze River. Each winter 
from November to January, larger catches are obtained along Guang-
dong shores; in East China Sea, they often caught during summer. 
The largest fish may over a hundred Jin (1 Jin = 1/2 kg). Juvenile 
Bahaba flavolabiata feed on crustaceans. Their swimbladders are 
expensive and used as high class nutritious delicacy. 
Distribution: South and East China Seas. 
S. Y. Lin's original stuffed, dry skin specimen: Zhejiang 
(Zhou-shan), 1935, length 1500 mm. Fu-jian (Fu-zhou) 1957, 
November, 174 rom TL. 
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Subfamily Sciaeninae 
Snout rounded, projecting. Rostral fold divided into four 
small lobes; rostral pores 3, marginal pores 5. Mouth small, 
inferior, cleft horizontally; upper jaw longer than lower jaw. 
Mandible with a barbel. Mental pores in "five-pored form"; a 
pair of median pores close together and open jointly from a 
common median pore at the base of the mental barbel, a pair of 
inner mental pores and outer mental pores present. Upper jaw 
with enlarged outer row teeth, inner row teeth of lower jaw all 
minute. Dorsal continuous, anal fin short, pectoral pointed, 
caudal truncate. Swimbladder cylindrical, anterior margin curved, 
no lateral sac. Sides with more than 10 pairs twig-like diverti-
cula; diverticula have only ventral branches, without dorsal ones. 
Sagitta elliptical. Dorsal surface with middle and posterior por-
tion granulated near the inner margin. Ventral surface with a 
tadpole-shaped impression, the 0 head" section upright, reaching 
the anterior margin; the "tail" section in ':'J"-shaped, "tail" 
bent towards outer margin. Marginal groove prominent, starting 
from middle of "head" at the inner side. 
Genus Sciaena Linnaeus, 1758 
Body elongate, compressed. Snout rounded, projecting. 
Rostral fold divided into 4 lobes, middle 2 lpbes smaller, lat-
eral lobes large and prominent; rostral por~s 3, arranged in 
semi-circle; marginal pores 5, the median one round, lateral 
pores slit-like, situated at the sides and in between the lobes. 
Eye moderately large, placed at the anterior half of head. Nos-
trils two, anterior one small and rounded, posterior one large, 
elongated oval in shape, close to eye. Mouth small, inferior, 
horizontal. Mandible with a short barbel, less than eye diameter. 
Mental pore in "five-pored form", a pair of median pores close 
together, open jointly at the base of mental barbel, a common 
median pore; a pair of inner lateral pores and outer lateral pore 
present. Teeth villiform, arranged in bands; outer row teeth of 
upper jaw larger, widely set; inner row teeth of lower jaw all 
minute. Preopercular margin with minute serratures, opercle end-
ing in 2 flat spines. Branchiostegals 7. Gill rakers slender and 
short, or degenerate, less than 15. Body and head covered with 
cycloid and ctenoid scales, soft dorsal and anal densely covered 
1/3 with small cycloid scales. Dorsal with 10-13 spines, 21-31 
rays, a deep notch in between the spinous and soft dorsal. Anal 
with 2 spines, 7 rays. Pectoral pointed. Ventral fin thoracic, 
first ray with filamentous elongation. Caudal truncate. Swim-
bladder cylindrical, anterior margin curved, no lateral sac. 
Sides with more than 10 pairs twig-like diverticula, diverticula 
with only ventral branches and without dorsal ones. Sagitta in 
"Sciaena form". This genus is the inshore benthic fish, lives in 
tropical and sub-tropical seas. 
Sciaena russelli (Cuvier & Valenciennes) 
(Figs. 3A, 3B, 9, 24, 50, 76) 
D. X, I+24-27; A. II, 7; P. 16; V. I, 5, L.l. 46-48 6-7-
10-11 
Body compressed, dorsal evenly arched, ventral profile 
rather straight. Depth 3.1-3.5 in body length, head 3.1-3.5. 
Head blunt, compressed, 4-4.5 of eye, 3.7-4.2 of snout. Snout 
short, rounded, projecting. Rostral fold divided into four 
51 
small lobes, median 2 lobes small, lateral lobes large and dis-
tinct; rostral pores 3, distinct, arranged semi-circularly; mar-
ginal pores 5, median pore round, lateral pores slit-like. Eye 
moderately large, round, supra-lateral, about the length of snout; 
interorbit convex, about equal to eye. Nostrils two, anterior 
one small, rounded, posterior one large, elongated oval in shape. 
Mouth small, inferior, cleft below the horizontal line of lower 
eye margin; maxillary reaching to below the middle of eye. Mental 
barbel slender and short, less than eye diameter. Mental pores 
belonging to "five-pored formp, median pair close together, open 
jointly at the base of the mental barbel, a common median pore, 
43 inner lateral and lateral pores present. Upper and lower jaw 
teeth small, arranged in band; outer row teeth of upper jaw en-
larged, dispersely set; teeth on lower jaw equal in size. Pala-
tine, vomer and tongue toothless. Tongue large, free, anterior 
end round. Gill slit large, gill membrane free from isthmus. 
Preopercular margin with minute serratures, opercle ending in 2 
flat spines. Branchiostegals 7. Pseudobranchiae present. Gill 
r.a.kers short and small, 4+9, the longest raker about 1/6-1/7 of 
eye. 
Body and top of head covered with ctenoid scales, snout and 
cheek with cycloid scales. Soft dorsal, anal and caudal more than 
1/3 densely covered with small cycloid scales. Lateral line arched, 
extending to the end of caudal fin. 
Dorsal continuous, with 11 spines, 24-27 rays, a notch in be-
tween the spinous and soft portion, origin above pectoral base; 
first spine small, third one longest, about 1/2 of head. Anal 
with 2 spines, 7 rays, commencing below lOth to 12th dorsal ray; 
first spine small, second rather long and large, less than 1/2 of 
head, about 1.6-1.8 of eye diameter. Pectoral pointed, about 
equal to post-orbital head length. Ventral commencing below pec-
toral base, slightly shorter than pectoral, first ray filamentous. 
Caudal truncate. 
Body cavity moderately large, peritoneum light grayish in 
color. Intestine short, with two loops pyloric caeca 5, short. 
Swimbladder cylindrical, anterior margin semicircular, posterior 
end tapered. Sides with 16 pairs of twig-like diverticula, the 
44 
52 
most anterior pair of diverticula larger and stout, the last 
pair of diverticula with only 2 branches, diverticula have only 
ventral branch and no dorsal branch. 
Sagitta nearly oval in shape. Dorsal surface with granulated 
projections. Ventral surface with a tadpole-shaped impression, 
divided into the "head" section and the ''tail" section. "Head" up-
right, pear-shaped, reaching to anterior margin; "tail", "J"-shaped, 
in shallow groove, bent towards external margin. Marginal groove 
distinct, starting from inner margin of Upper half of "head". 
Back pale, grayish in color, spinous dorsal black, other fins 
light gray, a diamond-shaped black blotch in front of dorsal. 
Distribution: India, Ceylon, Malay, Indonesia, South China 
Sea, South of East China Sea, Philippines. 
Specimen examined: 93-133 mm TL. 
(Locality]: Guangdong (Zha-po, Shan-wei, Guang-hai). 
Synonymy 
Sciaena russelli, 1962, Fishes of South China Sea, p. 145, 
Fig. 346 (Bei-hai, San-wei, Guang-hai, Tang-jia-wang). 
Subfamily Otolithinae 
Snout pointed. Rostral fold complete, not divided into 
lobes; rostral pores present or not, marginal pores 5, incon-
spicuous. Mouth large, terminal, cleft oblique, lower jaw 
slightly protruding. Outer row teeth of upper jaw and inner 
row teeth of lower jaw enlarged, anterior end bf upper jaw with 
1-2 pairs canine-like teeth, lower jaw with 1-2 pairs canine 
teeth in the middle. No mental barbel. 'Mental pores small, 
· belonging to "two-pored form", both inner lateral and outer 
lateral pores absent. Dorsal continuous, with 10-11 spines, 
25-30 rays; anal with 2 spines, 7-11 rays; caudal truncate. 
Swimbladder cylindrical, anterior end semi-circular, no lateral 
sacs. Sides with 20 to more than 50 pairs diverticula; diverti-
cula with only ventral branches. Sagitta shield-like, anterior 
end truncate, inner margin curved, outer margin slightly triang-
ular in shape, posterior margin bluntly pointed. Dorsal surface 
with granulate projections on posterior part. Ventral surface 
with a tadpole-shaped impression; "head" section upright, reach-
ing anterior margin; the "tail" section slightly 17 J"-shaped, 
longer than "headu, "tail" not bending outward. Marginal groove 
distinct, starting from inner side of anterior part of "head". 
Genus Otolithes Oken, 1782 
Body elongate, slightly compressed. Snout slightly 
pointed. Rostral fold complete, not divided into lobes; ros-
tral pores present or not; marginal pores 5, median pore rounded, 
distinct, lateral pores slit-like, located at rostral margin, 
inconspicuous. Eye relatively small, placed at anterior half 
of head. Nostrils two, in front of eye, anterior nostril small, 
rounded, posterior one larger and elliptical. Mouth large, ter-
minal, cleft oblique, lower jaw longer than upper jaw. No mental 
barbel. Mental pores minute, 2, inner and outer lateral pores 
absent. Upper jaw with several rows of teeth, outer row teeth 
enlarged, anterior end with 1-2 strong canine teeth on either 
side; lower jaw with one row of teeth, 1-2 canine teeth at anter-
ior end. Preopercular margin with minute serratures, opercle 
ending in 2 flat spines. Branchiostegals 7. Pseudobranchiae 
present. Gill rakers rather short, few. Body and head covered 
with cycloid scales, dorsal and anal fin with a sheath of scales, 
formed by 1-2 rows small scales. Lateral line arched, almost 
reaching to end of caudal .. Dorsal with 9-10 spines, 28-30 rays, 
a notch in between the spinous and soft portion; spines slender 
and weak. Anal with 2 spines, 7 rays. Pectoral pointed, elon-
gate. Ventral thoracic. Caudal rhomboidal. Swimbladder rounded 
anteriorly, lateral end not projecting to form lateral sac, pos-
terior end tapered. Sides of swimbladder with 35-37 pairs 
diverticula, diverticula with only ventral branches. Sagitta 
belonging to notolithes form". 
Key to the species of genus Otolithes 
1(2) Dorsal rays 27-30; anal origin below the 12th to 14th 
ray; gill rakers 5+8; body silver .................. . 
........... ............. Otolithes argenteus (C. & V.) 
Dorsal rays 28-30; anal origin below the middle of 
soft dorsal; gill rakers 9+16; body red ............ . 
45 2(1) 
.... .. .. .. ... ........ ... Otolithes ruber (Bl. & Schn.) 
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Otolithes argenteus (Cuvier & Valenciennes) 
(Figs. 7, 25, 51, 77) 
D. X, I+28-30; A. II, 7; P. 16; V. I, 5. L.l. 51-54 7-8 
l0-13 
Body elongate, slightly compressed. Depth 4.1-4.5 in body 
length, head 3.3-3.5. Head pointed, compressed, 5.5-6.8 times 
of eye, 3.8-4.2 of snout. Snout bluntly pointed, greater than 
eye. Rostral fold complete, not divided in1to lobes; rostral 
pores not distinct; marginal pores 5, median one rounded, lat-
eral pores slit-like, not distinct. Eye relatively small, 
rounded, supra-lateral, placed at anterior half of head; inter-
orbit broad, slightly convex, larger than e~e. Nostrils two, 
in front of eye, anterior one rounded, post~erior one elliptical. 
Mouth large, terminal, cleft oblique, lower jaw slightly longer 
than upper jaw; maxillary extending to below the middle of eye 
or posterior margin of pupil. Mental pores: 2, minute, median in 
position, inconspicuous, inner and outer lateral pores absent. 
Teeth rather large, pointed; upper jaw with one row of teeth, 
with 1-2 canine teeth at anterior end; lower jaw with one row of 
teeth, with 1-2 centrally located canine teeth. Palatine, vomer 
and tongue toothless. Tongue large, free, anterior end rounded. 
Gill slit large, gill membrane free from isthmus. Preopercular 
margin with minute serrations, opercle with 2 weak flat spines 
postero dorsally. Branchiostegals 7. Gill rakers short and 
few, 4+10, the longest raker about 2-1/2 in eye. 
Body covered with cycloid scales, tip of snout and cheek 
without scales. Soft dorsal and anal base with a scaly sheath, 
formed by 1-2 rows small scales. Lateral line slightly arched, 
almost reaching the end of caudal. 
Dorsal continuous, with 11 spines, 28-30 rays, a notch in be-
tween the spinous and soft portion, dorsal origin above pectoral 
base; spines slender and weak, first spine short, second spine the 
longest, about 1/2 of head. Anal with 2 spines, 7 rays, commenc-
ing below 13th to 14th dorsal rays; first spine short and small, 
second one long, about 1/5-1/6 of head, equal to or slightly 
larger than eye. Pectoral pointed, elongate, equal to or shorter 
than post-orbital head length. Ventral located below the pectoral 
base, shorter than pectoral fin. Caudal rhomboidal. 
Body cavity moderately large, peritoneum pale. Intestine 
short, with two loops at the middle; pyloric caeca large, 5. 
Swimbladder large, silver in color, anterior end rounded, pos-
terior end tapered. Sides with 35-37 pairs diverticula, without 
dorsal branch, each diverticulum divided into several branches; 
base of diverticula stout, branches slender and long, branches of 
adjacent diverticula overlapping each other, last pair of diverti-
cula with only 2 branches. Swimbladder surrounded with fat tissue, 
each diverticulum attached to fat, forming an elliptical external 
margin. 
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Sagitta slightly shield-like, inner margin curved, external 
margin near triangular in shape. Dorsal surface with 4-5 rounded 
granulars close to the inner margin at the posterior end. Ven-
tral surface with a tadpole-shaped impress ion, "head'~ upright, in 
pear shape, reaching to the anterior margin, "tail" slightly "T"-
shaped, longer than "headn; "tail" end not bending toward external 
margin, surface with many crossed marks. Marginal groove lo~ated 
at inner margin of ventral surface, starting from extern~! s~de 
of anterior part of "headP to end of "tail", groove shallow and 
not distinct. 
Body silver, back light gray, dorsal fin grayish black, 
other fins yellow, a black blotch on opercle. 
Distribution: India, Ceylon, Indonesia, Chinese shores, 
Japan and P~ilippines. 
Specimens examined: 143-262 mm TL. 
[Locality]: Guangdung (San-ya, Shan-wei, Zha-po). 
Synonymy 
Otolithes argenteus, 1962, Fishes of South China Sea, p. 413, 
Fig. 435 (Shan-wei, Gung-hai). 
Otolithes rube~ (Bloch & Schneider) 
D. X, I+28-30; A. II,7. L.l. 49-54 -r6:i7 
Body elongate, compressed. Depth 3.5-4.0 in body length, 
head 3.5-4.0. Head pointed, 4-6 times of eye, 3.2-4.2 of snout. 
Snout length greater than eye. Rostral pores absent. Eye supra-
lateral, placed at anterior half of head. Nostrils two, located 
in front of eye. Mouth large, terminal, cleft oblique; maxillary 
reaching to below posterior margin of pupil. Teeth relatively 
large, pointed; upper jaw with 1-2 pairs canine teeth anteriorly; 
lower jaw with 1-2 canine teeth at the middle; other teeth minute, 
single row. Preopercular margin with minute serratures, opercle 
with 2 weak flat spines posterodorsally. Gill rakers slender, 
9+16, equal to gill filament. · 
·Dorsal continuous, with 11 spines, 28-30 rays, a deep notch 
in between the spinous and soft dorsal; second and third spines, 
the longest, about 1/2 of body depth. Anal with 2 spines, 7 rays, 
commencing below middle of soft dorsal; spines weak, second spine 
about 5-l/2-6-2/5 in head. Caudal rounded or rhomboid. 
Body reddish brown with silver white, ventral sometimes 
golden yellow; spinous dorsal with grayish black margin, soft 
dorsal and anal margin grayish, pectoral and ventral yellow. 
Distribution: 
Philippines. 
India, Ceylon, Indonesia, South China Sea, 
(Adapted from Weber & beaufort, Fowler, Day) 
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Subfamily Argyrosominae 
Snout slightly pointed or blunt. Rostral fold complete 
or divided, rostral pores 3; marginal pores 5. Mouth moderately 
large, terminal or subterminal, cleft oblique, both jaws equal 
or upper jaw slightly longer. Mental barbel absent. Mantal pores 
belonging to "false five-pored fonnn or "six-pored fonn". Outer 
row teeth of upper jaw and inner row teeth of lower jaw enlarged. 
Dorsal continuous; anal short and small. Caudal rhomboidal, 
truncate or double truncate. Swimbladder cylindrical, anterior 
margin semicircular, without lateral sacs. Sides with more than 
10 to 20 pairs twig-like diverticula, diverticula with only ventral 
branches and no dorsal branches. Sagitta elongate, ovoid or shield-
like. Dorsal surface with granulated projections. Ventral sur-
face with a tadpole-shaped impression, the "head11 section upright, 
oval-shaped, reaching anterior margin; the "tail" section "J"- or 
nr"-shaped, shallow groove, tail end bending toward or not toward 
outer margin. Marginal groove distinct. 
Key to the Genera of Subfamily Argyrosominae 
1(2) Sagitta with arched outer margin; the "tail" section 
of the tadpole-shaped impression on ventral surface 
"J"-shaped, end bending toward outer margin; mandibular 
pores usually five ........................... Nibea 
2(1) Sagitta with obliquely truncate posterior half of outer 
margin; the "tail" section of the tadpole-shaped impres-
sion on ventral surface "T"-shaped, end not bending 
towards outer margin; mandibular pores usually six ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Argyros omus 
Nibea Jordan & Thompson 1911 
Body elongate, compressed. Head moderately large, 
slightly pointed. Snout obtusely rounded, broad and short. 
Rostral fold with wave-like margin; rostral pores 3, arranged 
in semi-circular; marginal pores 5, median pore rounded, lat-
eral pores slit-like, located at rostral margin. Eye moderately 
large, supra-lateral, interorbit broad and convex. Nostrils 
two. Mouth median large, cleft slightly oblique, terminal or 
sub-terminal in position. Outer row teeth of upper jaw and 
inner row teeth of lower jaw enlarged. Palatine, vomer and 
tongue toothless. Mental pores usually belonging to "false 
five-pored form", a pair of median pores close together, sur-
rounded by a fleshy pad. When the fleshy pad subsides, a 
shallow pit appears, inner lateral and outer lateral pores 
present; or belonging to "six-pored fonnn, median, inner lateral 
and outer lateral pores present; without mental barbel. Gill 
cleft large, gill membrane free from isthmus. Preopercular 
margin with minute serrations, opercle ending in two weak flat 
spines posterodor·sally. Branchiostegals 7. Pseudobranchia e 
present. Gill rakers short or medium long. Body covered with 
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ctenoid scales, base of soft dorsal and anal with a scaly sheath, 
fin rays and membrane not covered with minute scales. Dorsal 
continuous, with 10-11 spines, 21-31 rays. Anal short, with 2 
spines, 7 rays. Caudal rhomboid. Swimbladder cylindrical, 
anterior end rounded, not projecting to form lateral sacs. 
Sides with 20 pairs of twig-like diverticula. Sagitta with 
arched inner margin. Ventral surface with the "tail" of tadpole-
shaped impression nJ"-shaped, end bending to reach the outer 
margin. 
Key to the species of Nibea 
1(12) Head obtusely rounded. 
2(9) Mandibular pores belonging to "false five-pored form0 • 
3(8) Dorsal rays 25-31, usually more than 26; gill rakers 
more than 14. 
4(5) Sides of oody without black wavy streaks; soft dorsal 
about 4.5 times of anal base, anal origin below the 11th 
dorsal ray .............. Ni.bea coibor (Ham.-Buch.) 
5(4) Sides of body with distinct black wavy streaks, or with 
several rows pale wavy streaks on the back behind the head; 
soft dorsal 4 times of anal base, anal origin below the 
13th to 15th dorsal rays. 
6(7) Sides with many thin black wavy streaks, horizontally or 
obliquely toward front; body length 3.4-3.8 of depth; 
swimbladder with 22 pairs diverticula ................... . 
. ...... ........... ...... Nibea albiflora (Richardson) 
7(6) Body behind head, with slender pale wavy streaks above 
lateral line, oblique anteroventrally, · not distinct 
on posterior half of body; body length three times of 
depth; swimbladder with 19 pairs diverticula ............ . 
................ ........ Nibea semifasciata chu, Lo & Wu sp. nov. 
8(3) Dorsal rays 21-22; gill rakers less than 13~ ............. . 
...... ........... ....... Nibea diacanthus (Lacepede) 
9(2) Mandibular pores belonging to "six-pored form". 
10(11) Caudal rhomboidal, eye moderately large, head length about 
5.4 of eye diameter, upper half of sides with many light 
brown wavy streaks ...... Nibea miichthioides Chu, Lo & Wu sp. nov. 
11(10) Caudal double truncate, eye small, head 8-8.3 of eye, body 
blackish brown •......... Nibea japonica (Temm. & Schl.) 
12(1) Head pointed; sides with black spots; anterior end of 
upper jaw with teeth extremely enlarged on both sides, 
exposed externally when mouth closed ................... . 
. . . . . . . . . . .. . . . . . . . . . . . . . Nibea acuta (Tang) 
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Nibea coibor (Hamilton - Buchanan) 
(Figs. 26, 52, 78) 
D. X, I+24-28; A. II, 7; P. 17; V. I, 5. L.l. 53-54 7-8 
lO-ll 
Body elongate, compressed, dorsal and ventral profile 
broadly curved. Depth 3.2-3.4 in body length, head 3.3-3.6. 
Head moderate, slightly projecting. Head 4.7-5.3 times of eye, 
3.4-4.1 of snout. Snout short and slightly projecting, greater 
than eye. Rostral margins waved; rostral pores 3, minute, 
arranged in semi-circle; marginal pores 5, median one rounded, 
49 lateral pores slit-like. Eye medium large, supra-lateral, placed 
at anterior half of eye; interorbit slightly convex. Nostrils 
two, in front of eye, anterior nostril rounded, posterior one 
larger, elliptical, close to eye. Mouth moderate, cleft oblique, 
upper and lower jaws about equal or the upper one slightly longer 
than the lower one; maxillary reaching to below middle of eye. 
Outer row teeth of upper jaw and inner row teeth of lower jaw en-
larged, anterior several teeth widely set, other teeth in villi-
form band. Palatine and vomer toothless. Tongue well-developed, 
free. Mental pores belonging to "false five-pored form", a pair 
of median pores close together, surrounded by a fleshy pad. When 
the fleshy pad sets aside, a shallow pit appears, inner lateral 
and outer lateral pores present. Gill slit moderately large, gill 
membrane free from isthmus. Preopercular margin with minute 
serratures. Opercle ending in two flat spines posterodorsally. 
Branchiostegals 6. Pseudobranchiae present. Gill rakers slender 
and long, 5-6+10, the longest raker about 2/3 of gill filament. 
Body and head covered with ctenoid scales, snout and cheek 
with small cycloid scales. Soft dorsal and anal base with a scaly 
sheath, formed by 1-2 rows of small scales. Lateral line broadly 
curved, bending ventrally before anal fin, reaching almost to tip 
of caudal. 
Dorsal continuous, with 11 spines, 24-28 rays, a notch in be-
tween the spinous and soft portion, dorsal origin above pectoral 
base; first spine small, third and fourth the longest, third spine 
about 2.2-3.0 of eye. Anal commencing below the lOth to 12th dor-
sal rays, with 2 spines, 7 rays; the second spine strong and large, 
about 3.5-4 times of the first spine, 1.8-2.2 of eye. Pectoral 
pointed, elongate. Ventral thoracic, about equal to pectoral. 
Caudal rhomboidal. 
Body cavity moderately large, peritoneum pale with small 
black spots. Intestine short, with two loops; stomach large, 
sac-like, pyloric caeca 8. Swimbladder with truncate anterior 
end, posterior end tapered, laterally not projecting to form lat-
eral sacs. Sides with 22 pairs of lateral diverticula, diverticula 
with only ventral branches. 
so 
Sagitta large, elliptical, outer margin curved. Dorsal 
surface elevated, granulated projections not distinct. Ventral 
with a tadpole-shaped impression, the nhead" section upright, 
pear-shaped, reaching to the anterior margin; the '\tailn section 
in rrJ"-shaped shallow groove, end bending toward outer margin. 
Marginal groove narrow, located along inner margin on ventral 
surface. 
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Body silvery gray, back relatively darker. Scales with 
many black spots. Spinous dorsal membrane light gray, with black 
margin; soft dorsal grayish, on top, each ray with a black spot 
at the base, middle of the soft dorsal with a pale longitudinal 
streak; pectoral, ventral, anal and caudal fins light gray. 
Distribution: India, South China Sea, East Sea and Philippines. 
Specimens examined: 154-281 nrrn. 
(Locality]: Fujiang (dong-wo), Guangdong (Ying-ge-hai, 
San-ya, Qing-lan, Zha-po, Zhe-lang). 
Nibea albiflora (Richardson) 
(Figs. 27,53, 79) 
D. X, I+28-30; A. II, 7; V. I, 5. L.l. 51-53 10 
9-10 
Body elongate, compressed, dorsal convexed, slightly 
curved, ventral broadly curved. Depth 3.3-3.8 in body length, 
head 3.2-3.5. Head moderate, compressed, slightly projecting, 
head 3.4-3.8 of snout, 4.7 of eye. Snout blunt, short, larger 
than eye. Rostral pores 3, minute, arranged semi-circularly; 
rostral fold free, divided into two lobes, not distinct; mar-
ginal pores 5, median one rounded, lateral pores slit-like. 
Eye moderately large, supra-lateral, placed at anterior half 
of head, shorter than snout; interorbit broad, convex, larger 
than eye. Nostrils two, anterior one small, rounded, posterior 
one large, oval elongated, close to eye. Mouth moderately large, 
sub-terminal, cleft oblique, lower jaw slightly shorter than 
upper one; maxillary extending to below the posterior margin of 
pupil. Both upper and lower jaw teeth in villiform band; outer 
row teeth of upper jaw large and pointed; inner row teeth of 
lower jaw slightly enlarged. Palatine and vomer toothless. 
Tongue free, anterior end round. Mental pores belonging to 
nfalse five-pored fonnn, a pair of median pores close together, 
surrounded by a fleshy pad. When fleshy pad subsides, a shallow 
pit appears; inner lateral and outer lateral pores present. Men-
tal barbel absent. Gill membrane free isthmus. Preopercular 
margin with minute serrations , with small spine on the angle; 
preopercle ending in two soft flat spines. Branchiostegals 7. 
Pseudobranchiae present. Gill rakers slender and long, 6+11, 
the longest raker 2/3 of gill fil~1ent. 
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Body and posterior portion of head covered with ctenoid 
scales; anterior part of head covered with small cycloid scales, 
cheek without scales. Soft dorsal and anal base with a scaly 
sheath. Lateral line well-developed, arched, reaching to tip of 
caudal. 
Dorsal continuous, with 11 spines, 28-30 rays, a deep notch 
in between the spinous and soft portion, dorsal above pectoral 
base; first spine small, second and third spine the longest, 
about 1/2 of head. Anal with 2 spines, 7 rays, commencing below 
15th dorsal ray; second spine strong and large, about 1/2 of head, 
2.2 of eye. Pectoral pointed, long, larger than post~orbital 
head length. Ventral commencing below slightly behind pectoral 
base; first ray with slight filamentous elortgation. Caudal 
rhomboidal. 
Body cavity moderately large, peritoneum grayish white. 
Intestine short, 2-coiled; pyloric caeca 8. Swimbladder large, 
anterior end rounded, lateral ends not projecting to form lateral 
sac. Sides with twig-like diverticula, about 22 pairs, without 
dorsal branch, with ventral b~anch. Vertebrae 25. · 
Sagitta pointed, rounded. Dorsal surface with few gran-
ulated projections. Ventral surface with a tadpole-shaped 
impression, the "head" section upright, pear-shaped, reaching 
the anterior margin; the "tailr' section in °J"-shaped shallow 
groove. Marginal groove long and narrow, located at the inner 
lateral margin on ventral s-urface. 
Back grayish orange, ventral silvery white; back with many 
grayish wavy streaks, oblique anteroventrally, not united to 
streaks below lateral line. Upper part of spinous dorsal dark 
brown, soft dorsal with black margin, each ray with a black spot 
at the base. Pectoral, ventral and anal orange. 
Distribution: Chinese coasts and Korea. 
Specimens examined: 124-372 mm TL. 
51 [Locality]: Zhejian (Kan-men, Shi-tang, Hai-men, Shen-jia-
men), Fujian (Dong-yang, Ma-wei, Dong-wo, San-sha, Xia-men), 
Gungdong (Zha-po. Shan-wei), Shandong (Qing-dao). 
Synonymy 
Nibea albiflora C. L. Chang. 1955. Fishes of Yellow Sea and 
Po Hai, P. 141, Fig. 91 (Liao-ning, Hebei, Shandong); 1962 
Fishes of South China Sea, p. 421, Fig. 350 (Qing-lan, Zha-po, 
Shan-wei, Jia-zi, Hai-men, Nan-wo). 
T' 1" .. J.'.ng ~sn 
Nibea semifasciata Chu, Lo & Wu 
(Figs. 28, 54,80) 
description on pp.91-92 of original edition. 
52 Nibea diacanthus (Lacepede) 
(Figs. 29, 55, 81) 
D. X, I+22-23; A. II, 7; P. 16; V. I, 5. L.l. 51-54 7 
IT 
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Body compressed, elongate, dorsal evenly arched, ventral 
rather straight. Depth 3.2-3.4 in body length, head 3.1-3.3. 
Head compressed, rather pointed, 3.9-4.3 times of snout, 4.4-6.6 
of eye. Snout bluntly pointed, greater than eye. Rostral fold 
with free margin, divided into two lobes; rostral pores 3, 
arranged semi-circularly; marginal pores 5, median one rounded, 
lateral pores slit-like. Eye relatively small, supra-lateral, 
placed at anterior half of head; interorbit slightly convex. 
Nostrils two, located in front of eye, anterior nostril rounded, 
posterior one elliptical. Mouth large, sub-terminal·, cleft 
slightly oblique, upper jaw slightly longer than lower one; 
maxillary reaching below posterior margin of eye or slightly 
anterior. Mental pores belonging to "false five-pored form", 
53 median pair close together and surrounded by a fleshy pad. When 
fleshy pad subsides, a shallow pit: appears; inner lateral and 
outer lateral pores present. Teeth small, in villiform band; 
outer row teeth of upper jaw and inner row teeth of lower jaw 
enlarged, widely set. Palatine, vomer and tongue toothless. 
Tongue large, free, anterior end round. Gill cleft large, gill 
membrane free from isthmus. Preopercular margin with fine 
serrations, opercle ending in two flat spines. Branchiostegals 7. 
Gill rakers short and weak, 4+8, the longest raker 1/3 of eye 
diameter. 
Body all covered with ctenoid scales except tip of snout 
and preorbital region. Soft dorsal and anal base with only one 
row of small scales. Lateral line slightly curved, reaching al-
most to end of caudal. 
Dorsal continuous, with 11 spines, 22-23 rays, a deep notch 
in between the spinous and soft portion, dorsal origin above pec-
toral base; first spine small, fourth spine the longest about 1/2 
of head. Anal with 2 spines, 7 rays, commencing below 8th dorsal 
ray; first spine small, second one large, about 2 times of eye 
diameter. Pectoral short, rounded. Ventral·placed below pectoral 
base, slightly shorter than pectoral. Caudal pointed. 
Body cavity moderately large. Intestine short, 2-coiled; 
pyloric caeca 9, right side ones larger than left ones. Swim-
bladder large, anterior part without projected diverticula, anter-
ior end round, posterior end tapered. Sides with 20 pairs of twig-
like diverticula, diverticula with only ventral branches, first 
pair largest, last two pairs with a single branch. 
Sagitta ovoid, anterior margin round, inner margin straight, 
outer margin curved. Dorsal surface projected, with granulated 
projections. Ventral surface with a tadpole-shaped impression, the 
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"head" section upright, pear-shaped, its ant,erior end pointed 
round, reaching to anterior margin; the "tail11 • section ':J" -shaped, 
surface concave, end bending toward outer marg~n. MargLnal groove 
narrow and elongated, located at inner lateral margin of ventral 
surface. 
Adult fish, body blackish-brown, dorsal fin with irregular 
black spots; anal, pectoral and ventral black. In juvenile, 
body with five black streaks above lateral line, one on top, one 
under spinous dorsal, two under soft dorsal, one on caudal peduncle. 
Sometimes these streaks fonn blotches in different sizes. 
Distribution: India, Malay, Indonesia,. Chinese Coast, Korea 
and Japan. 
Specimens examined: 124-284 mm TL. 
[Locality]: Shanghai fish market, Fujiang (Dong-wo), 
Guangdong (Zha-po). 
Synonymy 
Nibea diacanthus, 1962, Fishes of South China Sea, p. 422, Fig. 35, 
(Xin-cun, San-ya, Xiong-zhou; Zha-po, Shan-wei, Tai-shan) . 
... 
Nibea miichthioides Chu, Lo & Wu Sp. nov. 
(Figs. 30,56,82) 
English description on pp.92-93 of original edition. 
Nibea japonica (Temminck & Schlegel) 
(Figs. 31, 57, 83) 
D. IX-X, I+27-29; A. II, 7-8; P. 16; V. I, 5. L.l. 50 8-9 
10 
Body elongate, compressed, dorsal and ventral profiles broadly 
curved. Depth 3.3-3.7 in body length, head 3.5. Head moderately 
large, compressed and pointed, 3.6 times of snout, 8-8.3 of eye. 
Snout pointed, about 2 times of eye. Rostral fold complete, margin 
wavy; rostral pores 3, arranged semicircularly; marginal pores 5, 
median one round, lateral pores slit-like. Eye relatively small, 
supra-lateral, placed at anterior half of head; interorbital broad 
and flat. Nostrils two, anterior one round, posterior one semi-
circular, in front of eye. Mouth large, terminal cleft oblique, 
jaws about equal; maxillary reaching below the middle of eye or 
.slightly posterior. Upper jaw with outer row of teeth enlarged, 
conical, inner row teeth minute; lower jaw with two rows of teeth, 
inner row relatively larger, conical, widely set. Palatine, vomer 
and tongue toothless. Tongue round, anterior end free. Mental 
pores 6, median pair separate, inner lateral and outer lateral 
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pores present. Mental barbel absent. Gill cleft large, gill mem-
brane free from isthmus. Preopercular margin with minute serrations, 
opercle with two flat spines posterodorsally. Branchiostegals 7. 
Pseudobranchial present. Branchial cavity black; gill rakers strong 
and short, 4+9-10, the longest rakE~r about 1/2 of eye. 
Body covered with ctenoid scales, snout with cycloid scales. 
Dorsal and anal base with a scaly sheath formed by 1-2 rows of 
small cycloid scales. Lateral line slightly arched, reaching to 
end of caudal. 
Dorsal co~tinuous, with 10-11 spines, 27-29 rays, a notch in 
between the spinous and soft portion, dorsal origin above pectoral 
. base posterior-dorsally; first spine short, third spine, the longest, 
about 2/5 of head. Anal with 2 spines, 7-8 rays, commencing below 
the 12th to 15th dorsal rays; first spine short, second spine 
strong an~ large, about 2 times of eye. Pectoral relatively short, 
about equal to post-orbital head length. Cuadal double truncate, 
with 9 rays on upper lobe and 8 on lower one. 
Body cavity moderate, peritoneum white. Intestine short, 2-
coiled; pyloric caeca 8, digital. Swimbladder relatively small, 
anterior end round, without laterally projected sacs, posterior end 
tapered. Sides with 26 pairs diverticula, fourth and fifth diver-
ticula extremely large, with ventral branches but no dorsal branches. 
Sagitta elongated oval in shape, anterior end pointed, posterior 
end broad and flat, inner and outer margin slightly arched. Dorsal 
surface with patch-like projections. Ventral surface with a tadpole-
shaped impression; the "'head" section upright, slightly pear-shaped, 
reaching to the anterior margin; the "tailn section in 11 J"-shaped 
shallow groove, end bending outward. Marginal groove located 
at the inner margin of ventral surface. 
Body blackish brown, ventral grayish, dorsal margin black, 
soft dorsal grayish black. Pectoral and ventral fins gray. 
Caudal grayish-black. Pectoral with a black blotch on the pit. 
A large marine food fish, large size reaches tens of jings 
(1 jing = 1/2 kg), rather common in East China Sea. 
Distribution: South and East China Sea, South of Japan. 
Specimens examined: 655-875 mm TL. 
(Locality]: Shanghai Fish Market, Offshore Lu-si. 
Synonymy 
? Argyrosomus japonica, 1962, Fishes of South China Sea, p. 430, 
Fig. 356 (Shang-wei, Zhe-long). 
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Nibea acuta (Tang) 
(Figs. 32,58, 84) 
D.X, I+26-27; A. II, 7; P. 17; V. I, 5. L.l. 50-51 7 
10 
Body elongate, compressed, dorsal slightly arched, ventral 
rather straight. Depth 3.8-4 in body length, head 3.3-3.5. Head 
moderately large, pointed and compressed. Head 4-4.1 times of 
snout, 5.5-6.3 of eye. Snout projected, greater than eye. Ros-
tral fold free, divided into two lobes; rostral pores 3, arranged 
semicircularly; marginal pores 5, median one round, deeply con-
cave, lateral pores slit-like. Eye relati~ely small, placed at 
anterior half of head; interorbit slightly convex, about equal to 
the eye. Nostrils two, round, in front of eye, posterior nostril 
larger. Mouth large sub-terminal, cleft rather oblique, upper jaw 
slightly longer than the lower one; maxillary extending to below 
the posterior margin of pupil. Mental pores belonging to "false 
five-pored form" or "six-pored form". Mental barbel absent. 
Outer row teeth of upper jaw larger, conical, anterior several 
teeth largest, canine-like, widely set, exposed externally when 
mouth closed, other teeth minute in band; lower jaw teeth minute, 
band-like arrangement, inner row teeth slightly enlarged, this is 
more distinct in juyenile fish. Palatine, vomer ·and tongue tooth-
less. Tongue large, free, anterior end slightly pointed. Gill 
cleft large, gill membrane free from isthmus. Preopercular margin 
with fine serratures. Opercle ending with two weak flat spines. 
Branchiostegals 7. Gill rakers short and strong, 5+8, the longest 
57 raker about 1/3 of gill filament. 
Body covered with ctenoid scales, snout, cheek and inter-orbit 
covered with cycloid or weak ctenoid scales. Soft dorsal and anal 
base with a scaly sheath formed by 1-2 rows small scales. Lateral 
line arched, reaching posteriorly to end of caudal. 
Dorsal continuous, with 11 spines, 26-27 rays, a deep notch 
in between the spinous and soft portion, dorsal origin above the 
pectoral base; first spine the shortest, second and third spines 
the longest, about 1/2 of head. Anal with 2 spines, 7 rays; com-
mencing below the 11th to 12th ray; first spine small, second one 
moderately large, 4.5-5 times of first spine, 1.3-1.4 of eye. 
Pectoral pointed, elongate, larger than post-orbital head length. 
Ventral located below the base of pectoral, shorter than pectoral. 
Caudal rhomboidal, juvenile with a long pointed tail. 
Body cavity moderately large, peritoneum gray. Intestine 
short, a straight tube only slightly curved anteriorly; pyloric 
caeca large, 6, digital. Swimbladder large, anterior end rounded, 
without projected lateral sac, posterior end tapered. Sides with 
30 pairs of twig-like lateral diverticula, diverticula without 
dorsal branch, each diverticulum divided into many twig-like 
branches, first pair diverticulum the largest, last pair with only 
two branches. 
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Sagitta elongated, anterior 1nargin rounded, posterior margin 
slightly pointed. Posterior half of dorsal surface with gran-
ulate clusters, piled up in blotches. Ventral surface with a 
tadpole-shaped impression; the "head" section upright, pear-shaped, 
reaching the anterior margin, the '' tailu section in "J" -shaped 
deep groove, end slightly curved towards outer margin. Marginal 
groove not distinct. 
Body grayish brown, back darkish, ventral silvery white, 
over 2/3 of the sides with black spots, arranged in wavy oblique 
stripes anteroventrally. The spots not distinct in a specimen 
of 125 mm body length. Pectoral and ventral fins with many small 
black spots; dorsal margin grayish brown; ventral white, caudal 
slightly blackish; opercle with a black blotch. 
Distribution: South China Sea. 
Specimens examined: 120-312 mm TL. 
[Locality]: Guangdong (Shan-wei, Zha-po) 
Synonymy 
Nibea acuta, 1962, Fishes of South China Sea, p. 419, Fig. 349, 
(Zha-po, Gung-hai, Shan-wei). 
Genus Argyrosomus de la Pylaie, 1834 
Body elongate, compressed. Head bluntly pointed. Snout 
blunt. Rostral fold complete; rostral pores 3, marginal pores 5. 
Eye moderately large, placed at anterior half of head. Nostrils 
two. Mouth median large, oblique, upper and lower jaws about 
equal, teeth minute; upper jaw teE~th arranged in band, outer row 
teeth relatively larger; lower jaw with 2-3 rows teeth, inner row 
enlarged. Mental pores small, usually 6, sometimes 4, median 
pair and inner lateral pair arranged in rectangular, outer lateral 
pores present. Mental barbel absent. Gill slit large, gill mem-
brane free from isthmus. Preopercular margin with weak fine 
serrations, opercle with 2 flat spines posterodorsallyt Bran-
58chiostegals 6-7. Pseudobranchiae present. Gill rakers slender 
and short. Body covered with ctenoid scales, dorsal and anal base 
with scaly sheath. Dorsal with 10 spines 23-29 rays. Anal with 
2 spines, 7 rays. Caudal rhomboidal, truncate. Swimbladder with 
a round anterior end, without projected lateral sac. Sides with 
24-27 pairs of diverticula, diverticula usually with ventral 
branches but without dorsal ones. Sagitta with a truncate poster-
ior outer margin. On ventral surface the "tailH section of 
tadpole-shaped impression in "T":-shaped, end not bending to reach 
outer margin. 
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2(1) 
3 (4) 
4(3) 
5 (6) 
6 (5) 
Key to the species of genus Argyrosamus 
Caudal truncate; pyloric caeca 11; swimbladder with 
small diverticula, not enlarged; eye moderately large • 
... ........ .............. Argyrosomus aneus (Bloch) 
Caudal rhomboidal or pointed; pyloric caeca 6-10; swim-
bladder with relatively large diverticula. 
Mouth and pharyngeal cavity blackish; pyloric caeca 9 ... 
•........................ Argyrosomus macrocephalus (Tang) 
Mouth and pharyngeal cavity pale; pyloric caeca 10; 
swimbladder with more than 20 pairs diverticula. 
A black spot present on 6th to 7th dorsal spines (sides 
of juvenile fish with 2 rows black spots, they disappear 
when fish grow); gill rakers 4+9 ....................... . 
......................... Argyrosomus pawak Lin 
Spinous dorsal without a black spot, soft dorsal with a 
white longitudinal stripe; gill rakers 5+10 .............. . 
..... .. .. ...... .. .. ...... Argyrosomus argentatus (Houttuyn) 
Argyrosamus aneus (Bloch) 
(Figs. 33, 59, 85) 
D. X, I+23-25; A. II, 7; P. 16; V. I, 5. L.l. 48-50 7-8 
I4 
Body elongate, compressed, dorsal slightly arched, ventral 
rather straight. Depth 3.2-3.5 in body length, head 3.1-3.3. 
Head moderately large, compressed, 4.6-4.8 times of eye, 3.6-4.1 
of snout. Snout blunt and short, slightly greater than eye. Ros-
tral fold with complete margin; rostral pores, 3, minute, not 
distinct; marginal pores 5, median pore round, lateral pores slit-
like .. Eye moderate, supra-lateral, placed at anterior half of 
head; interorbit rather wide, convex, greater than eye. Nostrils 
two, in front of eye, anterior one small, round, posterior one 
large, semicircular. Mouth large, tenninal, cleft oblique, lower 
jaw slightly longer than upper one; maxillary reaching to below 
the middle of eye. Mental pores rather small, 6, median pores 
and inner lateral pores arranged in square, outer pores sometimes 
absent. Mental barbel absent. Teeth of both jaws minute, arranged 
in bands; outer row teeth of upper jaw and inner row teeth of lower 
jaw enlarged, widely set. Palatine, vomer and tongue toothless. 
Tongue large free, anterior end rounded. Gill cleft large, gill 
membrane free from isthmus. Preopercular margin with weak 
serratures, opercle with 2 weak flat spines posterbdorsally. 
Branchiostegals 7. Gill rakers relatively long, 5-6+11-12, the 
longest gill raker larger than 1/2 of eye. 
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59 Body covered with ctenoid scales, cheek and operculars 
covered with cycloid scales. Soft dorsal and anal base with a 
scaly sheath fonned by 1-2 rows small scales. Lateral line slightly 
arched almost reaching to tip of caudal. 
Dorsal with 11 spines, 23-25 :rays, a deep notch in between 
the spinous and soft portion, dorsal origin above pectoral base; 
first spine short and small, third spine the longest, less than 
1/2 of head. Anal with 2 spines, 7 rays, commencing below 12th 
to 13th dorsal rays; first spine small, second spine about 1/4 of 
head, about equal to eye. Pectoral pointed, elongate, about equal 
to post-orbital head length. Ventral fin located below the base 
of pectoral, shorter than pectoral. Caudal truncate. 
Body cavity moderately large, peritoneum grayish black. In-
testine short, 2-coiled; pyloric caeca median large, 11. Swim-
bladder without projected lateral sac anteriorly, anterior end 
rounded, posterior end tapered. Sides with 21 pairs of twig-like 
diverticula, diverticula slender and weak with only ventral 
branches, each diverticulum with many branches, last pair of 
diverticula with two branches only. 
Sagitta about shield-like, anterior margin nearly arched, 
posterior margin rather pointed, posterior part of outer margin 
truncate, inner margin straight. Dorsal surface with five gran-
ular projections in the middle. Ventral surface with a tadpole-
shaped impression; the "head" sect:ion small, upright, in pear-shape, 
reaching to the anterior margin, the ''tail" section in "T"-shaped 
concave groove, end not bending toward outer margin. Marginal 
groove located along inner lateral margin on ventral surface, 
starting from "head" section extending to the end of "tail" section, 
groove shallow and not distinct. 
Back greenish gray, belly silvery white, dorsal and anal 
fins grayish black. 
Distribution: India, Malay, Indonesia, South China Sea, 
Philippines. 
Specimens examined: 142-200 mm TL. 
[Locality]: Guangdong (Zha-po, Miao-wan, Gan-chong, San-ya). 
Synonymy 
Argyrosomus aneus, 1962, Fishes of South China Sea, p. 429, 
Fig. 355 (Bai-ma-jing, Ying-ge-hai, Shan-wei). 
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Argyrosomus macrocephalus (tang) 
(Figs. 34, 60, 86) 
D. X, I+27-29; A. II, 7; P. 16; V. I, 5. L.l. 44-49 
Body elongate, compressed, dorsal prof:ile arched, ventral 
rather straight. Depth 2.9-3.1. Head larg:e and blunt, about 
4-4.5 times of snout, 4.2-4.8 of eye. Snout blunt, equal or 
slightly larger than eye. Rostral pores, 3, not distinct; ros-
tral fold free, not divided; marginal pores 5, minute, median 
one small, rounded, lateral pores slit-like.. Eye median large, 
supra-lateral, placed at anterior half of head; interorbit 
slightly convex, greater than eye. Nostrils two, anterior one 
small, rounded, posterior one large, semicirrcular or elongate 
oval. Mouth large, cleft oblique, starting below lower margin 
of eye, upper and lower jaws about equal; maxillary reaching to 
below posterior margin of pupil. Upper jaw with several rows 
of teeth, outer row teeth larger, widely set; lower jaw with 2 
rows of teeth, inner row teeth larger. Palatine and vomer 
toothless. Tongue large, rounded, free. Mental pores 6, small 
and not distinct, median pores and inner lateral pores arranged 
in square, outer lateral pores present. Mental barbel absent. 
Gill cleft large, gill membrane free from isthm:us. Preopercular 
margin with fine serratures, opercle with two weak flat spines 
postero dorsally. Branchiostegals 7. Pseudobranchi~ present. 
Gill rakers relatively long, 5-7+12-13, the longest raker slightly 
larger than 1/2 of eye. 
Body covered with ctenoid and cycloid scales. Opercules, 
snout, cheek and base of dorsal and anal covered with cycloid 
scales, others covered with ctenoid scales. Dorsal and anal 
with only a scaly sheath at base. Lateral line complete, reach-
ing to end of caudal. 
Dorsal continuous, with 11 spines, 27-29 rays, a notch between 
the spinous and soft portion, dorsal origin above the base of pec-
toral; first spine small, third spine the longest, about 1/2 of 
head. Anal with 2 spines, 7 rays, cormnencing below the 11th dorsal 
ray; first spine short, second spine long about 1.3-1.5 of eye. 
Pectoral pointed, smaller than head. Caudal truncate or near 
round. 
Body cavity moderately large, peritoneum grayish black. 
Intestine short, with 2-coiled at right side; stomach sac-like, 
pyloric caeca 9. Swimbladder silvery, anterior end round, not 
projecting to form lateral sac, posterior end tapered. Sides with 
18 pairs of twig-like diverticula, without dorsal branches. 
Sagitta large, turtle-shell-like. Dorsal surface elevated, 
with small concaved area; posterior and anterior margin pointed 
round, inner margin arched, outer margin obliquely truncate. Ven-
tral surface with a tadpole-shaped impression; the "head" section 
upright, reaching to anterior margin; the ~rtail" section in a "T"-
shaped concaved groove, end not bending toward outer margin. 
Marginal groove placed along inner lateral margin of ventral 
side, starting from "headn section reaching to "tail" end. 
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Back light gray, belly silver; at the middle of the 
anterior end of lower jaw with a group of small black spots; 
breast densely covered with small melanophore. 
Distribution: South China Sea and South of East China 
Sea. 
Specimens examined: 122-219 rnm TL. 
[Locality]: Shanghai Fish Market, Guangdong (Shan-wei, 
San-ya, Chang-hua). 
Synonymy 
ArgKrosomus macrocephalus, 1962, Fishes of South China Sea, 
p. 35, Fig. 360 (Gan-chong, San-ya, Ta.n-jia-wan, Zha-po, 
Shan-wei). 
Argyrosomus pawak Lin 
(Figs. 35, 61, 87) 
D. X, I+23-25; A. II, 7; P. 16; V. I, 5. L.l. 48-49 6 
12-14 
Body elongate, compressed, dorsal and ventral profiles 
slightly curved. Depth 3.1-3.3 in body length, head 3.1-3.2. 
Head moderately large, bluntly pointed, 3.2-3.5 times of snout, 
4.9-5.1 of eye. Snout round, larger than eye. Rostral fold 
free, not divided; rostral pores 3, minute, sometimes absent; 
marginal pores 5, median pore round, lateral pores slit-like. 
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Eye median large, supra-lateral, placed at anterior half of head; 
interorbit slightly convex, greater than eye. Nostrils two, in 
front of eye, anterior one small, round, posterior one large, 
elliptical. Mouth large, terminal, cleft oblique, starting 
above the horizontal line of the lower margin of eye. Upper 
jaw slightly longer than lower jaw; maxillary reaching to the 
middle of eye or posterior margin of pupil. Teeth minute, 
arranged in band; outer row teeth of upper jaw enlarged; lower 
jaw with 2-3 rows of teeth, inner row slightly enlarged. Pala-
tine, vomer and tongue toothless. Tongue median large, free. 
Mental pores 6, rather small, median pores and inner lateral 
pores arranged in square, outer lateral pores present. Mental 
barbel absent. Gill slit large, gill membrane free from isthmus. 
Preopercular margin with fine serrations, opercle with 2 flat 
spines on posterior margin. Branchiostegals 7. Pseudobranchiae 
present. Gill chamber grayish black; gill rakers 4+9, the longest 
raker about 1/2 or slightly larger of eye. 
Snout, cheek, opercle covered with cycloid scales, body 
covered with weak ctenoid scales, a few cycloid scales above 
lateral line. Dorsal and anal with only scaly sheath at base. 
Lateral line arched and reaching to caudal tip. 
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Dorsal continuous, with 11 spines, 23-25 rays, a notch in be-
tween the spinous and soft portion, dorsal origin above pectoral 
base; first spine short, third and fourth spines the longest, less 
than 1/2 of head. Anal with 2 spines, 7 rays, commencing below 
the 12th dorsal ray; first spine short and small, second spine 
equal to or slightly larger than eye. Pectoral pointed, shorter 
than head. Caudal truncate or near to rounded. 
Body cavity median-large, peritoneum grayish black. Intes-
tine short, coiled twice at right side; stomach thick, and large, 
sac-like; pyloric caeca 10. Swimbladder large, silvery, anterior 
end round, not projecting laterally to form lateral sac, posterior 
end tapered. Sides with 24-26 pairs of diverticula, without dor-
sal branches, first pair of diverticula large, last three pairs 
of diverticula with only one branch. 
Sagitta slightly shield-like, anterior margin broadly 
rounded, posterior margin narrow and pointed, inner margin 
curved, outer margin triangular. Dorsal surface with many 
granulate projections near to outer margin. Ventral surface 
with a tadpole-shaped impression, the "head" section upright, 
oval in shape, reaching to anterior margin; the "tail" sec-
tion in "T"-shaped groove, "tailn end enlarged,.not bending 
outward. Marginal groove distinct, located along inner lat-
eral margin of ventral surface. 
Back grayish black, belly white. Spinous dorsal grayish 
black, a black blotch located·in between the sixth and ninth 
spines; soft dorsal with black margin and grayish black base, 
pale in the middle; caudal light gray, black at the middle of 
posterior end. Juvenile fish with 2 rows black spots along 
sides, one row under dorsal base, other one located on lateral 
line, each row with 5-6 black spots, these spots disappear as 
the fish grows. 
Distribution: South China Sea a~d South of East China Sea. 
Specimens examined: 62-194 mm TL. 
62 [Locality]: Fu-jian (dong-wo), Guangdong (Zha-po, San-ya, 
Gan-chong). 
Synonymy 
Argyrosomus pawak, 1962, Fishes of South China Sea, p. 432, 
Fig. 358 (Qi-sha, Bai-ma-jing, Gan-chong, Qing-lan, Zha-po, 
Shan-wei). 
Argyrosornus argentatus (Houttuyn) 
(Figs. 5, 36, 62, 88) 
D. X, I+25-27; A. II, 7; P. 16; I, 5. L.l. 48-51 6 
11-12 
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Body elongate, compressed, dorsal broadly curved, ventral 
rounded. Depth 3-3.4 in body length, head 2.9-3.1. Head mod-
erately large, compressed, 3.4-3.8 times of snout, 3.4-4.5 of eye. 
Snout blunt, snout about 1.6-1.8 of eye. Rostral fold complete, 
no division; rostral pores 3, minute, arranged in semicircular, 
marginal pores 5, median pore rounded, lateral pores slit-like. 
Eye median large, supra-lateral, placed at anterior half of head; 
interorbit slightly convex, slightly greater than eye. Nostrils 
two, close together, anterior one small, rounded, posterior one 
large, oval shaped, in front of eye. Mouth large, terminal, cleft 
slightly oblique, starting horizontally to lower eye margin, upper 
jaw slightly longer than lower one; maxillary reaching to below 
the middle of eye. Upper jaw teeth minute, arranged in band, 
outer row teeth slightly larger. Palatine, vomer and tongue tooth-
less. Mental pores 6, minute, median pores and inner lateral 
pores arranged in square, outer lateral pores present. Gill-
cleft large, gill-membrane free from isthmus. Preopercular margin 
with fine serrations, opercle with 2 flat spines, posterodorsally. 
Branchiostegals 7. Pseudobranchiae present. Gill rakers 5+11, 
the longest raker about 1/2 of eye. 
Body covered with ctenoid scale, dorsal and anal base with 
a row of scaly sheath. Lateral line broadly curved anteriorly and 
straight posteriorly, extending to end of caudal. 
Dorsal continuous, with 11 spines, 25-27 rays, a notch in be-
tween the spinous and soft portion, dorsal origin above the base 
of pectoral; first spine short and small, third and fourth spines 
the longest, third spine about 1/3 of head. Anal with 2 spines, 
7 rays, commencing below 12th dorsal ray; first spine weak, second 
spine equal to eye, reaching to 1/3-1/2 of first ray. Pectoral 
pointed, commencing before ventral base. Caudal rounded or truncate. 
Body cavity moderately large, peritoneum grayish. Intestine 
short, coiled twice at right side; stomach large, sac-like; pyloric 
caeca 10. Swimbladder large, silvery, anterior end round, not pro-
jecting to form lateral sac, posterior end tapered. Sides with 25 
pairs diverticula, diverticula rather short, with ventral branches 
but without dorsal branches. 
Sagitta shield-like, anterior end broad, posterior end 
pointed, inner margin curved, outer margin triangular. Dorsal 
surface with patch-like elevation in the middle of anterior half, 
surrounded by small granulars. Ventral surface with a tadpole-
shaped impression, the "head" section upright, reaching to the 
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anterior margin, the "tailn section in "T"-shaped shallow groove, 
end bending slightly, not reaching to the outer margin. Marginal 
groove narrow, located along inner lateral margin of ventral sur-
face. 
Body grayish brown laterally, belly silvery white. Soft 
dorsal with a white stripe in the middle. Caudal and pectoral 
pale. 
This fish is one of the important demersal food fishes, with 
large production, rather common in East China Sea. 
Distribution: India, Chinese Coast, Korea and Japan. 
Specimens examined: 146-278 rom. 
(Locality]: Shandong (Qing-dao, Yan-tai), Zhejiang (Mai-
dao), Fujian (Dong-yang), Gungdong (Shan-wei, Miao-wan). 
Synonymy 
Argyrosomus argentatus. Change, C. L. 1955. Fishes of Yellow 
Sea and Po Hai, p. 140, Fig. 90 (Liaoning, Hebei, Shangdong). 
Subfamily.Pseudosciaeninae 
Snout obtusely pointed. Rostral fold complete; rostral 
pores 3, arranged semicircularly; marginal pores 5. Mouth large, 
terminal, cleft oblique, uppe~ and lower jaw about equal or 
lower jaw slightly projected. Outer row teeth of upper jaw and 
inner row teeth of lower jaw slightly enlarged. Mental barbel 
absent, mental pores 4 or 6. Dorsal continuous, with 9-11 
spines, 23-34 rays; anal short or moderately long, with 2 spines, 
7-13 rays. Caudal truncate, long pointed. Swimbladder cylindri-
cal, anterior end curved without lateral sac. Sides with 10 to 
more than 30 pairs branches. Sagitta shield-like, sub-circular 
or elongate oval in shape. Dorsal surface with granulated, 
patch-like or crest-like cross projections. Ventral surface with 
a tadpole-shaped impression, the "headn section upright, reaching 
to anterior margin; the ntail" section in "1'"-shaped, 0 tail" end 
often enlarged, with a round projection, bending or not bending 
toward outer margin. 
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Key to the genera of subfamily Pseudsciaeninae 
1(4) The ventral branches from diverticula of swimbladder 
with a short inferior branch, which end by the side of 
swimbladder. 
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2(3) The inferior branch (from ventral branch) of swimbladder 
with only anterior sub-branch; with six minute mandibular 
pores; mouth and pharyngeal cavity black ............... . 
......................... Atrobucca gen. nov. 
3(2) The inferior branch of swimbladder with both anterior 
and posterior sub-branches; with four small mendibular 
pores, mouth cavity orange ............... Miichthys 
4(1) The ventral branch of swimbladder with an elongate in-
ferior branch, which extending along peritoneum to the 
mid-line of abdomen. 
5(6) Swimbladder with 26-33 pairs diverticula; anal with 7-9 
ray; super-occipital not distinct .... Pseudosciaena 
6(5) Swimbladder with 14-21 pairs diverticula; anal with 11-13 
rays; super-occipital distinct ........ Collichthys 
Atrobucca Chu, Lo & Wu gen. nov. 
English description on P. 93 of original edition. 
Atobucca nibe (Jordan & Thompson) emend. 
(Figs. 37, 63, 89) 
English description on p.94 of original edition. 
Synonymy 
Fishes of South China Sea, p. 432, 
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Miichthys Lin, 1938 
Body elongate, compressed. Head moderately large, pro-
jecting. Snout short and blunt, not projected. Rostral margin 
complete; rostral pores 3, arranged semicircularly; marginal 
pores 5, median one round, located slightly above rostral margin, 
lateral marginal pores, slit-like, loca~ed on rostral margin. 
Eye moderately large, supra-lateral. ~o nostrils, close to-
gether. Mouth terminal, cleft large and oblique, upper and 
lower jaws about equal; maxillary reaching to below posteri~r 
margin of eye. Outer row teeth of upper jaw and inner row teeth 
of lower jaw enlarged, canine form. Palatine, vomer and tongue 
toothless. Mental pores 4, median pore~ and inner lateral pores 
arranged in square, outer lateral pores absent. Mental barbel 
absent. Gill cleft large, gill membrane free from isthmus. 
Preopercular margin with fine serrations, opercle with a flat 
spine poster.odorsally. Branchiostega~s 7. Pseudobranchiae 
present. Gill rakers short. Scales moderate or small, anterior 
half of head covered with small cycloid scales, soft dorsal and 
anal 1/2-1/3 covered with ·small cycloid scales. Body covered 
with ctenoid scales. Lateral line arched, extending to end of 
caudal. Dorsal continuous, with 9-10 spines, 28-30 rays, a 
notch in between the spinous and soft portion. Anal with 2 
spines, 7 rays; second spine relatively small and weak. Caudal 
rhomboidal. Swimbladder moderately large, anterior end round, 
not projecting laterally to form lateral sac, posterior end 
tapered. Sides with dense and short diverticula, each divertic-
ultnn with dorsal and ventral branches, branching complicated. 
Sagitta in nsciaena form". Vertebrae 24-25. 
Miichthys miiuy (Basilewsky) 
(Figs. 6, 38, 64, 90) 
D. VIII-IX, I+28-30; A.II,7; P.21; V.I,5. 9 L.l. 50-54m 
Body elongate, compressed, dorsal and ventral profiles 
broadly curved. Depth 3.4-4.2 in body length, head 3.4-3.7. 
Head median large, slightly compressed, rather pointed, 4.1-5.2 
times of snout, 5-5.4 of eye. Snout short and bluntly pointed. 
Rostral fold free, not divided into lobes; rostral pores 3; 
marginal pores 5, median one rounded, shallow well-like, located 
above rostral margin, lateral pores slit-like, located above ros-
tral margin, lateral pores slit-like. Eye median large, supra-
lateral, at anterior half of eye; interorbit, slightly convex, 
equal to or larger than eye. Nostrils two, anterior one small, 
rounded, posterior one large, elongate, immediately in front of 
eye. Mouth large terminal, cleft oblique, upper and lower jaw 
about equal, upper jat:v slightly projected when mouth closed; 
maxillary extending to reach below posterior margin of eye. 
Outer row teeth of upper jaw enlarged, canine-like, most of them 
exposed externally when mouth closed, inner row teeth minute, 
arranged in band; inner row teeth of lower jaw enlarged, canine-
like, outer row teeth smaller in bands. Tongue well-developed, 
free. Mental pores 4, the ~edian pair. small, ~nner lateral pores 
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slit-like in square arrangement, outer pores absent. Mental bar-
bel absent. Gill cleft large, gill membrane free from isthmus. 
Preopercular margin with minute serratures, opercle with a flat 
spine posterodorsally. Branchiostegals 7. Pseudobranchiae 
present. Gill rakers slender and long, 6+9-11. 
Snout and opercle covered with cycloid scales, cheek, upper 
and lower jaw without scales, body covered with ctenoid scales; 
each fin base covered with small cycloid scales, small scales on 
tail extending to the middle of caudal fin. Lateral line slightly 
67 arched~ reaching to end of caudal. 
Dorsal continuous, with 9-10 spines, 28-30 rays, a notch in 
between the spinous and soft portion, dorsal origin above pectoral 
base, slightly behind ventral origin; first spine short and small, 
third one the longest, about 1.7-2 times of eye. Anal with 2 
spines, 7 rays, commencing below the 13th to 14th dorsal rays; 
second spine slender and long, about 1-1.3 of eye. Pectoral 
pointed elongate, longer than ventral. Caudal rhomboidal. 
Body cavity moderately large, peritoneum grayish black. 
Intestine short, 2-coiled; stomach elongate sac-like; pyloric 
caeca 5, long and large. Swimbladder large, conical in shape, 
anterior end not projecting to form lateral sac, posterior end 
tapered. Sides with 34 pairs diverticula, each diverticulum with 
dorsal and ventral branches, dorsal branch further divided 
into miniature sub-branches, crossing as a net. 
Sagitta elongate oval in shape, anterior and posterior 
margin bluntly pointed, inner margin rather straight, outer 
margin curved. Dorsal surface with many granulated projections, 
united, patch-like, more distinct in juveniles. Ventral surface 
with a tadpole-shaped impression, the nhead" section upright, 
sub-oval shape, reaching to anterior margin; the ntail:! section 
in nJ"-shaped deep groove, "tail" end bending toward outer mar-
gin. Marginal groove narrow, placed along inner lateral margin 
of ventral surface. 
Body darkish gray with purplish-green, belly grayish white. 
Spinous dorsal with black margin, soft dorsal with a longitudinal 
black ·stripe in the middle; pectoral with a dark blotch under the 
base; other fins grayish black. 
Distribution: Coasts of China and Korea. 
Specimens examined: 137-458 mm TL. 
[Locality]: Shanghai Fish Market, Zhe-jian (Hua-niao, 
Shen-jia-men, 'Shi-tang), Fujian (Dong-wo). 
Synonymy 
Miichthys miiu~ Chang, 1955. Fishes of Yellow Sea and Po Hai, 
p. 138, Fig. 8 (Liaoning, Hebei, Shandong). 
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Genus Pseudosciaena Bleeker, 1863 
Body elongate, compressed; caudal peduncle slender and 
long. Head large and bluntly pointed, with mucus cavity on the 
skull. Snout broad and short, bluntly round. Rostral fold com-
68 plete, not divided into lobes; rostral pores minute, 3, arranged 
semi-circularly; marginal pores 5, median one round, located 
slightly above the rostral margin, lateral pores not distinct, 
slit-like, located on margin. Eye median large, supra-lateral 
placed at anterior half of eye; interorbit convex. Nostrils two, 
relatively small, in front of eye. Mouth terminal, cleft large 
and oblique, upper and lower jaw about equal. Teeth minute, 
canine-like; upper jaw teeth in villiform band, outer row teeth 
enlarged, sharp and widely set; inner row teeth of lower jaw en-
larged. Palatine, vomer and tongue toothless. Mental pores 6, 
not distinct, median pores and inner pores arranged in square, 
outer pores present. Mental barbel absent. Branchiostegals 7. 
Pseudobranchiae present. Gill rakers sl~nder and long, 8-11+16-20. 
Body covered with cycloid and ctenoid scales, head covered with 
cycloid scales; soft dorsal· and anal fin membrane over 2/3 
covered by small cycloid scales. Scales on the lower part of 
body often acquiring a golden colored glandular body. Dorsal 
continuous, with 9-11 spines, 31-36 rays, a deep notch in be-
tween the spinous and soft portion. Anal with 2 spines, 8-10 
rays. Caudal pointed and long. Intestine short, 2-coiled; 
pyloric caeca digital-like, 11-17. Swimbladder moderately large, 
cylindrical, anterior end round, laterally not projected to form 
lateral sac, posterior end pointed and long. Sides with 30-33 
pairs diverticula, diverticulum with dorsal branch and ventral 
branch. Sagitta in shield-like, outer margin projected, poster-
ior margin pointed. Dorsal surface elevated, with granulate or 
patch-like projections. Ventral surface with a tadpole-shaped 
impression, the "headn section upright, reaching to anterior mar-
gin, the "tail" section oblique or slightly curved, in "'T"-shaped, 
"tail" end enlarged, reaching to posterior margin, a disc-like 
projection at the center. Vertebrae 26-29. 
Key to the species of Pseudosciaena 
1(2) Caudal peduncle length more than 3 times of its depth; 
second anal spine equal to or slightlylonger than eye; 
scales relatively small, 8-9 rows between base of dorsal 
and lateral line; the inferior branch from ventral branch 
of swimbladder with its anterior and posterior sub-branches 
in equal length; vertebrae usually 26 ....................... . 
. · ........................ Pseudosciaena crocea (Rich.) 
2(1) Caudal peduncle length more than 2 times of its depth; 
second anal spine smaller than eye; scales relatively 
larger, 5-6 rows between base of dorsal and lateral line; 
the inferior branch from ventral branch of swimbladder 
with its anterior sub-branch elongated and posterior sub-
branch short; vertebrae usually 29 ......................... . 
..... .................... Pseudosciaena polyactis Bleeker 
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Pseudosciaena crocea (Richardson) 
(Figs. 39, 65, 91) 
D. VIII-IX, I+31-34; A. ii, 8; P. 15-17; V. I, 5. L.l. 56-57 
8-9 
--r 
Body elongate, compressed, both dorsal and ventral profiles 
broadly curved; caudal peduncle slender and long, length of caudal 
peduncle about 3 times or more of its depth. Depth 3.7-4 in body 
length, head 3.6-4. Head compressed, larger and obtusely pointed, 
69 with well-developed mucus canals, 4-4.8 of snout, 4-6 of eye. 
Snout bluntly pointed, greater than eye. Rostral fold complete, 
not divided into lobes; rostral pores small, 3, or absent occas-
ionally; marginal pores 5, median one rounded, lateral pores 
slit-like. Eye median large, supra-lateral, placed at anterior 
half of head; interorbit, convex, larger than eye. Nostrils two, 
anterior one small, rounded, posterior one large, elongate oval, 
immediately in front of eye. Mouth terminal, cleft large and 
oblique, lower jaw slightly projected, a tumor-like process 
present at the symphysis; maxillary almost reaching to the poster-
ior margin of eye. Teeth minute, sharp; upper jaw with many rows 
of teeth, outer row teeth enlarged, anterior several teeth the 
largest; lower jaw teeth in two rows, inner row teeth enlarged, 
posterior several teeth larger, two teeth behind the tumor-like 
process relatively larger and pointed inward. Palatine, vomer 
and tongue toothless. Tongue large, free, anterior end rounded. 
Mental pores 6, not distinct, median pair and inner pair of pores 
arranged in square, outer lateral pores present. Mental barbel 
absent. Gill cleft large, gill membrane free from isthmus. 
Preopercular margin with minute serratures, opercle with 2 flat 
spines poster·o dorsally~ Branchiostegals 7. Pseudobranchiae 
present. Gill rakers slender and long, 8-9+16-18, longest gill 
raker about equal to gill filament and 2/3 of eye. 
Head and anterior half of body covered with cycloid scales, 
posterior half with ctenoid scales. Soft dorsal and anal fin mem-
brane over 2/3 covered with small cycloid scales, caudal fin 
covered with scales. Each scale on the lower part of sides with 
a golden colored glandular body. Lateral line complete, anterior 
end slightly curved, posterior part straight, reaching to end of 
caudal. 
Dorsal continuous, a deep notch in between the spinous and 
soft portion, dorsal origin above pectoral base, with 9-10 spines, 
31-34 rays; first spine short and weak, third spine the longest. 
Anal with 2 spines, 8 rays, commencing opposite the middle of soft 
dorsal; second spine equal to or slightly larger than eye. Pec-
toral pointed and elongate, longer than ventral. Ventral relatively 
small, commencing behind pectoral origin. Caudal long, pointed, 
slightly rhomboidal. 
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Body cavity moderately large, peritoneum light gray. 
Intestine short, 2-coiled on right side of body; pyloric 
caeca 14. Swimbladder large, anterior end rounded, laterally, 
not projected to form lateral sac, posterior end tapered. 
Sides with 31-33 pairs diverticula, each diverticulum with 
dorsal and ventral branches, ventral branch divided into upper 
and lower sub-branch, lower branch further divided into anter-
ior and posterior sub-branches, they are equal in length,'·and 
parallel to each other, extending along the peritoneum to ventral 
side of body. 
Sagitta slightly shield-like or pear-shaped, anterior end 
broad and rounded, posterior end narrow and pointed, inner and 
outer margins curved. Dorsal surface with a group of granula-
tion near to outer margin. Ventral surface with a tadpole-shaped 
impression, the "head"' section upright, rounded, reaching to 
anterior margin; the "tailt& section in "1'" -shaped shallow groove, 
end enlarged, with a disc-like process a~ center. Marginal 
groove distinct, broad and short, locate~ along inner lateral 
margin on the ventral surface. Vertebra~ 26. 
Dorsal and upper part of sides yellowish brown, lower part 
and ventral golden yellow. Dorsal and caudal grayish yellow; 
pectoral and ventral yellow. Lip orange. 
Distribution: South China Sea, East China Sea and South 
of Yellow Sea. 
Specimens examined: 106-408 rom TL. 
[Locality]: Jiangsu (Lu-si), Shanghai Fish Market, 
Zhejiang (Si-tang, Si-pu, Zhou-shan), Fujian (Dong-wo, Dong-
xiang, Sha-cheng), Gongdong (Shan-wei, Zha-po). 
Synonymy 
Pseudosciaena crocea, Chang, 1955, Fishes of Yellow Sea and 
Po-hai, p. 135, Fig. 87 (Shandong); 1962, Fishes of South China 
Sea, p. 411, Fig. 344 (Xiong-zhou, Zha-po, Shan-wei, Zhelong, 
Hai-men, Nan-wo). 
5-6 
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Pseudosciaena polyactis Bleeker 
(Figs. 40, 66, 92) 
D. IX-X, I+31-36; A. II, 9-10; P. 16; V. I, 5. L.l. 50-62 
Body elongate, compressed, both dorsal and ventral profiles 
broadly curved· caudal peduncle length about 2.5 of depth. Depth 
3.5-3.8 in body length, head 3-3.6. Head large, obtusely po~nted, 
compressed, with_well-developed mucus canals, head 3.6-4.8 t1mes 
of snout, 4.1-6.3 of eye. Snout short and bluntly pointed, 
slightly larger than eye. Rostral fold complete, not divided 
into lobes. Rostral pores 3, not distinct; marginal pores 5, 
median one rounded, located above rostral margin, lateral pores 
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slit-like. Eye moderately large, supra-lateral, placed at anter-
ior half of eye; interorbit broad and convex, larger than eye. 
Nostrils two, anterior one small, round, posterior one large, slit-
like, close to anterior eye margin. Mouth terminal, cleft large 
and oblique, upper and lower jaws about equal; maxillary extending 
to below the posterior margin of eye. Teeth minute, sharp; upper 
jaw with many rows of teeth, arranged in band, outer row teeth 
rather large; lower jaw teeth in two rows, inner row relatively 
larger; tumor-like process in the middle of lower jaw with two 
larger teeth. Palatine, vomer and tongue toothless. Tongue free, 
rounded. Mental pores small, 6, not distinct, median pair and 
inner lateral pores arranged in square, outer lateral pores 
present, sometimes absent. Mental barbel ·absent. Gill cleft 
large, gill membrane free from isthmus. Preopercular margin 
with fine serrations, opercle with 2 flat spines postero-
dorsally. Branchiostegals 7. Pseudobranchiae well-developed. 
Gill rakers slender and long, 10+8-20, the longest raker longer 
than gill filament and more than 1/2 of eye. 
Anterior part of body and head covered with cycloid scales, 
posterior part with ctenoid scales. Soft dorsal and anal fin 
membranes more than 2/3 covered with small cycloid scales. Lat-
eral line well-developed, anterior portion slightly curved, 
posterior portion straight, reaching to end of caudal. Caudal 
covered with small cycloid scales. 
. Dorsal continuous, a notch in between the spinous and soft 
portion, dorsal origin above the base of pectoral, with 10-11 
spines, 31-36 rays; first spine weak, third spine longest. Anal 
commencing below the 16th and 17th dorsal ray, with 2 spines, 9•10 
rays; second spine shorter than eye. Pectoral pointed and long, 
larger than ventral. Ventral commencing behind pectoral origin. 
Caudal pointed, slightly rhomboidal. 
Body cavity median large, peritoneum grayish black. Intestine 
short, 2-coiled at right side of body cavity; pyloric caeca 12-16; 
stomach sac-like. Swimbladder large, anterior part rounded, not 
projecting to form lateral sac, posterior end tapered. Sides 
with 26-32 pairs lateral diverticula, each diverticulum with 
dorsal and ventral branches. Ventral branch divided into upper 
and lower sub-branche.s, the lower sub-branches divided further 
into anterior and posterior sub-branches, posterior one short 
71 and small, anterior one slender and long, extending along 
peritoneum to ventral surface. 
Sagitta near elliptical, anterior end broad and rounded, 
posterior end narrow and pointed, inner margin and outer margin 
curved. Dorsal surface elevated, with crossinR crest. Ventral 
surface with a tadpole-shaped impression, the head" section up-
right, reachi~g .to anterior margin:, the ntail" section in nr"-
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shaped shallow groove, "tailn end enlarged, rounded with a 
disc-shaped process at center. Marginal groove broad, short 
and distinct, located along inner lateral margin of ventral 
surface. 
Back and upper lateral side yellowish brown, lower lateral 
side golden yellow, all fins grayish yellow. Lip orange. 
Distribution: East China Sea, Yellow Sea, Po Hai and 
South West Coast of Korea. 
Specimen examined: 112-353 mm TL. 
[Locality]: Shandong (Qing-dao), Jtangsu (Lu-si), Zhejiang 
(Shi-tong, Da-cheng, Shen- j ia-men, Zhou-shan) , Fuj ian (Dong-wo) . 
Synonymy 
Pseudosciaena polyactis Chang, 1955, Fishes of Yellow Sea and 
Po Hai, p. 156, Fig. 88 (Liaoning, Hebei, Shandong). 
Genus Collichthys Gunther, 1860 
Body elongate, compressed; caudal peduncle slender and 
long. Head large, nape convex, mucus canal well-developed, 
super-occipital crest distinct. Snout broad, short and blunt. 
Eye median large or small, supra-lateral, placed at anterior 
half of head; interorbit broadly convex. Nostrils two. Mouth 
large, terminal, both jaws equal or lower jaw slightly projec-
ted. Teeth minute, upper and lower jaw with villiform teeth 
bands. Palatine, vomer and tongue toothless. Mental pores 4, 
not distinct. Mental barbel absent. Gill cleft large, gill 
membrane free from isthmus. Preopercular margin with minute 
serratures, opercle with 2 flat spines po$terodorsally. 
Branchiostegals 7. Pseudobranchiae present. Gill rakers long 
and dense. Body covered with cycloid scales, under lateral 
line each scale with a golden colored glandular body. Dorsal 
continuous, with 8-9 spines, 23-28 rays. Anal with 2 spines, 
11-13 rays. Caudal pointed, elongate. Swimbladder median 
large, anterior end arched, laterally not projecting to form 
lateral sacs. Sides with 14-22 pairs lateral diverticula, diver-
ticulum with dorsal and ventral branches. Sagitta in "Pseudo-
sciaena form", vertebrae 26-28. 
Key to species of genus Collidhthys 
1(2) Gill chamber entirely white or grayish. Swimbladder with 
21-22 pairs lateral diverticula ......................... . 
.... .. .. .... ... .. .. ..... Collichthys lucidus (Richardson) 
2(1) Gill chamber deep black. Swimbladder with 14-15 pairs 
lateral diverticula ........................... · .......... . 
.... .. .. .. ...... ... ..... Collichthys niveatus Jordan & Starks 
Collichthys lucidus (Richardson) 
(Figs. 41, 87, 93) 
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D. VIII, I+24-28; A. II, 11-13; P. 15; V. I, 5. L.l. 49-50 
Body elongate, compressed, dorsal broadly curved, ventral 
evenly rounded, caudal peduncle long. Depth 3.2-3.7 in body 
length, head 3-3.6. Head large and blunt, nape convex, not 
smooth; mucus canals well-developed; head 3.6-5.3 times of snout, 
5.8-8 of eye. Head with distinct superoccipital crest, bearing 
an anterior and a posterior spine, with 2-3 small spines in be-
tween. Snout short and blunt. Rostral fold complete, not 
divided into lobes; rostral pores not distinct, 3; marginal pores 
5, median one rounded, lateral marginal pores slit-like. Eye 
small, supra-lateral, placed at anterior half of head; inter-
orbit broad and convex, larger than eye. Nostrils two, anterior 
one large, rounded, posterior one slit-like, near to eye margin. 
Mouth terminal, cleft large, deeply oblique, upper and lower 
jaws about equal; maxillary extending to below the middle of 
eye. A process at the middle of lower jaw, opposite to the con-
caved part at the middle of upper jaw. Teeth of upper and lower 
jaws villiform, arranged in band; outer row teeth of upper jaw 
and inner row teeth of lower jaw enlarged, slightly bending back-
ward. Palatine and vomer toothless. Tongue well-developed, free. 
Mental pores 4, minute, distinct, lateral pores absent. Mental 
barbel absent. Gill cleft large, gill membrane united with each 
other from either side but.free from isthmus. Preopercle thin, 
with minute serratures along posterior margin, opercle with a 
flat spine posterodorsally. Branchiostegals 7. Pseudo-
branchiae present. Gill rakers long, 10-11+16-20, the longest 
raker longer than gill filament, about equal to eye. 
Body and head covered with thin cycloid scales, fall off 
very easy; glandular body relatively few, limited to abdomen. 
Lateral line well-developed, slightly curved, reaching to end 
of caudal. 
Dorsal continuous, with 9 spines, 24-28 rays, spines weak, 
a notch in between the spinous and soft portions, dorsal origin 
above pectoral base. Anal with 2 spines, 11-12 rays, commencing 
opposite to the lOth to 11th dorsal ray; spines weak, second 
spines longest, larger than eye. Pectoral pointed elongate, 
exceeding end of ventral fin. Ventral commencing behind the 
pectoral base. Caud~l pointed. 
Boqy cavity moderately large, peritoneum white. Intestine 
short, 2-coiled; stomach sac-like; pyloric caeca slender and 
long, 16-18. Sw~bladder large, sub-cylindrical, anterior end 
curved, laterally not projected to form lateral sac, posterior 
end tapered. Sides with 21-22 pairs lateral diverticula, each 
diverticulum divided into dorsal branch and ventral branch. 
Dorsal branch from either side meet at the middle of dorsal 
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surface of swimbladder; ventral branch also divided into many 
sub-branches and meet with each other on the ventral wall from 
either side. 
Sagitta near shield-like, anterior margin broad, posterior 
margin narrow and pointed·, inner and outer margin curved. 
Dorsal surface elevated or with granulated projections. Ventral 
surface with a tadpole-shaped impression, the "head" section 
upright, rounded, reaching to the anterior margin, the Htail" sec-
tion in "T"-shaped groove, "tail" end expanded, with a disc-like 
projection at center. Marginal groove broad and distinct, located 
along inner lateral margin of ventral surface. 
Back grayish yellow, belly golden colored; gill chamber 
white or grayish white. Spinous dorsal and posterior end of 
caudal with black margin; other fins light yellow. 
A common, small food fish, they are caught year-round along 
Chinese coast, usually between 80-100 mm TL. 
Distribution: Philippines, Coasts of China, West Coast of 
Korea and Japan. 
Specimens examined: 93-150 mm TL. 
(Locality]: Jiangsu (Lu-si), Zhejiang (Kan-men, Long-jiang, 
Zhou-shan, Ma-yi-dao), Fujian, (Fu-zhou, San-sha, Sha-cheng), 
Gungdong (Zha-po). 
Synonymy 
Collichthys fragilis, Chang, 1955, Fishes of Yellow Sea and 
Po Hai, p. 133, Fig. 85 (original Fig. 86 mistake) (Liaoning, 
Hebei, Shandong): 1962, Fishes of South China Sea, p. 409, 
Fig. 343 (Gung-hai, Tang-jia-wan). 
Collichthys niveatus Jordan & Starks 
(Figs. 42, 68, 94) 
D. VIII, I+23-25, A. II, 11-12; P. 15; V. I 5. L.l. 47 
Body elongate, compressed, dorsal curved, ventral rather 
straight; caudal peduncle slender and long. Depth 3.3-3.5 in 
body length, head 3.3-3.7. Head large and blunt, nape convex, 
not smooth; mucous canals well-developed; head 4.1-4.7 times of 
snout, 4-5.0 of eye. Supra-occipital with distinct crest spines, 
saddle-like, with an anterior and a posterior spine, between 
74 these two spines without small spines, smoothly concave. Snout 
short and blunt. Rostral fold complete, not divided into lobes; 
rostral pores 3, not distinct; marginal pores 5, median one 
rounded, distinct, lateral pores slit-like, not distinct. Eye 
median large, supra-lateral, placed at anterior half of eye; 
interorbit broad and convex, longer than eye. Nostrils two, 
anterior one small, rounded, posterior one large, oval elongated. 
Mouth terminal, cleft large, deeply oblique, upper and lower 
jaws equal; maxillary reaching below the posterior margin of 
eye. A process presents at mid-line of lower jaw, which is 
opposite to the concaved area at the middle of upper jaw. 
Teeth of upper and lower jaws vill:iform, arranged in bands; 
outer row teeth of upper jaw and inner row teeth of lower jaw 
slightly enlarged and bending backward. Palatine and vomer 
toothless. Tongue well-developed. Mental pores 4, not distinct, 
median and inner pairs arranging in square, outer lateral pores 
absent. Mental barbel absent. Gill cleft large, gill membrane 
free from isthmus. Preopercular margin without serrations, 
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opercle with a weak flat spine posterodorsally. Branchiostegals 
7. Pseudobranchiae present. Gill rakers slender and long, 9+15-16, 
the longest raker longer than gill filament. 
Scales large and thin, easy to fall off; head and body 
covered with cycloid scales. Many distinct glandular bodies 
present ventrally around ventral fin, above anal, ventral side 
of caudal peduncle and opercles. Lateral line slightly curved, 
extending to the end of caudal. 
Dorsal continuous, with 9 spines, 23-25 rays, spines weak; 
a notch in between the spinous and soft portion, dorsal origin 
above pectoral base. Anal with 2 spines, 11-12 rays, commencing 
below 12th dorsal ray; spines weak. Pectoral pointed, elongate, 
exceeding tip of ventral. Ventral commencing slightly behind 
pectoral base. Caudal pointed. 
Body cavity large, peritoneum pale. Intestine short, 
2-coiled; stomach large, sac-like; pyloric caeca slender and 
long, 10-14. Swimbladder large, anterior end curved, laterally 
not projecting to form lateral sacs, posterior end tapered. Sides 
with 14-15 pairs diverticula, each diverticulum divided into dor-
sal and ventral branches. Dorsal branches of one side meet ones 
from opposite side at the middle of dorsal surface of swimbladder; 
ventral branches slender and long, extending along the peritoneum 
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to meet ventral branches from opposite side at the middle of 
ventral surface. 
Sagitta, shield-like, anterior margin broadly rounded, 
posterior margin narrow and pointed, inner and outer margin 
curved. Dorsal surface with granulated processes, only ele-
vated at posterior part. Ventral surface
1
with a tadpole-shaped 
impression, the "headrr section upright, oval-shaped, reaching 
to anterior margin; the "tailn section in, "T"-shaped groove, 
0 tailn end slightly enlarged, round, with, a diac~ike process 
at center. Marginal groove, broad and distinct, located along 
inner lateral margin on ventral surface. 
Back grayish yellow, belly golden yellow. Gill chamber 
black on upper part. Lip orange; buccal cavity pale. Fins 
light yellow. 
Distribution: East China Sea and Yellow Sea, West Coast of 
Korea. 
Specimens examined: 109-118 mm TL. 
[Locality]: Yellow Sea Fishery region, Shanghai Fish 
Market. 
Synonymy 
Collichthys niveatus, Change, 1955, Fishes of Yellow Sea and 
Po Hai, p. 132, Fig. 86 (original description in Fig. 85, 
mistaken) (Liaoning, Hebei, Shandong). 
CONCLUSION 
This paper is a taxonomic report of Chinese sciaenids. 
The system of classification is based mainly on morphological 
comparisons of swimbladders, otoliths and other external 
characters such as mental pores. The most important parts 
of the present paper are summarized as follows: 
1. The taxonomic study of sciaenids has a long history. A re-
view of the important literature on sciaenid taxonomy, 
es·pecially that dealing with Chinese sc:Laenids, more than 
30 references, are reviewed here. 
2. The morphological characters of sciaenids are generally 
variable, and are closely correlated with their ecotypes. 
As a group the representatives of Oriental and Western 
_genera and species often are distinctly different in the 
numbers of vertebrae, dentition, dorsal and anal fin ray 
counts and the shape of tail .. 
3. Sciaenids are relatively warm water fishes, mostly dis-
tributed in subtropical and tropical inshore shallow waters 
over muddy sand bottoms. Their distribution range is very 
wide. Although present in both the Eastern and Western 
Atlantic, more genera and species are found on the American 
Atlantic coasts. The Chinese Western Pacific coast also 
has many forms. Some species, such as Pseudosciaena 
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crocea and ~ polyactis are very abundant w~th large 
stocks. They are the most economically important marine 
fishes of China. Very few higertaxa of sciaenids have a 
world-wide distribution. The geographic distributions of 
most taxa are restricted. The sciaenids probably originated 
during the Cenozoic, as early as the Paleocene. No fossils 
of Chinese sciaenids have been discovered yet. 
4. Sciaenids are carnivorous fishes, their food habits are 
closely related with ecological conditions. Some species 
aggregate in schools during the spawning season, and migrate 
to shallow coastal waters to spawn. Pseudosciaena crocea and 
~ polyactis form a "yel~ow ~ish swarm" which is of gr:at 
econom~c importance. Sc~aen~ds~are well known for the~r 
ability to produce sound. The sound producing mechanism is 
the swimbladder and its associated drumming muscles. When 
the drumming muscles contract, they press the viscera and 
vibrate the wall of the swimbladder, which then produces 
sound. 
5. The snout and mandible of all Chinese sciaenids have 
muciferous pores. Snout pores are distributed on the tip 
of the snout and anterior margin of the rostral fold. The 
former are called rostral pores, the latter marginal pores. 
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Mental pores can be classified into five forms: Sciaena 
form, Johnius form, Argyrosomus form, Miichthys form and 
Otolithes form. 
The swimbladder of Chinese sciaenids is usually well-
developed and may also be classified into five forms: 
Sciaena form, Johnius form, Megalonibea form, Bahaba form 
and Pseudosciaena form. . 
The inner ear of sciaenids consists basically of the 
utriculus and saculus, two parts. The utriculus is attached 
to three semicircular canals. The posterior end of the 
saculus connects with the lagena. The utriculus contains 
a lapillus, the saculus a sagitta, and lagena an asteriscus. 
The sagitta is the largest otolith and the word "otolith" 
refers hereafter only to the sagitta for convenience. The 
otolith (sagitta) of Chinese sciaenids can be classified 
into four forms: Sciaena form, Johnius form, Otolithes form 
and Pseudosciaena form. 
Based on the study of the comparative morphology of otoliths 
and the differentiation of forms, we believe that the Chinese 
sciaenids originated from tropical Indo-Pacific stocks. The 
earliest immigrant may have been one of the geographically 
most widely distributed and geologically oldest genera, such 
as Sciaena, Johnius or other similar primitive forms. The 
external morphology and ecology of the subfamily Johniinae 
is very similar to the subfamily Sciaeninae, but the sw~­
bladder and otolith are specialized. It is believed that 
during the process of sciaenid evolution, Johninae has be-
come a separate lineage by itself. The swimbladder of 
Megalonibinae is similar to that of Johninae, its otolith 
still retains the primitive form and is similar to the basic 
form of Sciaeninae. Its body form has changed from bottom-
grovelling into a free-swimming type, and hence it can be 
recognized as another lineage of Sciaenidae. Bahabinae is 
an active free-swimming group, its swimbladder is specialized, 
but the otolith still retains the basic form of Sciaeninae. 
Therefore, it is another lineage of Sciaenidae. Sciaeninae 
is a group of typical bottom grovelling fishes. The mor-
phology of swimbladder and otolith both show the typical 
primitive form, considered to be the evolutionary stem to 
other sciaenids. All other subfamilies have radiated from 
this subfamily. The swimbladder of the Otolithinae still 
retains the Sciaena form but its otolith has differentiated 
into another form. Its general morphology has also been 
changed. The body is slightly stream-lined, and the jaws 
have canine teeth. They are a group of rather voracious 
sciaenids. The swimbladder of Argyrosominae still retains 
the primitive Sciaeninae form, but its otolith is of two 
types, one retains the primitive form (Nibea), the other has 
differentiated into a form similar to that in Otolithinae 
(Argyrosomus). The habitats of this subfamily has changed 
from bottom grovelling to a bottom swimming type, and its 
morphology and habits exhibit intermediate stages of evolu-
tion. Pseudosciaeninae has close relationships with both 
the Otolithinae and Argyrosomi.nae. The swimbladder has 
differentiated into a new fonm. The otolith also differen-
tiated from Otolithes form to a new form. These fishes are 
lower mid-water free-swimming fishes. This subfamily is 
among the most abundant of Chinese Sciaenidae and also 
represents the highest level of phylogenetic development of 
the Sciaenidae in Chinese waters. 
9. Along the coast of China there are 37 species and 13 genera 
of sciaenids, belonging to 7 subfamilies which include 4 
new subfamilies (Megalonibinae, Bahabinae, Argyrosominae 
_and Pseudosciaeninae), 2 new genera (Mfgalonibea and 
Atrobucca) and 4 new species (Johnius asc1atus, Nibea 
semifaciatus, Nibea miichthioides and Megalonibea fusca). 
In the past, the systematics of the Sciaenidae have been 
very confused. Closely relatE~d genera were separated into 
different subfamilies and unrelated genera were placed in 
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the same subfamily. At times one species, such as Ar~yrosomus 
argentatus (Houttuyn), has been placed in as many as 1ve or 
six different genera (see synonymy of this species). Also in 
the genera Sciaena and Johnius nomenclatural problems have 
existed since Cuv1er & Valenciennes, 1830, because the 
presence or absence of a mental barbel and the weakness or 
strength of the anal spine fail to differentiate these two 
genera. But the forms of their swimbladders and otoliths 
are completely different and are diagnostic for each genus. 
For instance, Johnius amblycephalus(Blkr.) = Sciaena 
dussumeri (Cuv. & Val.) was put in the genus Sc1aena in 
the past. 
10. There are 37 species of sciaenids known to China. Most 
species are widely distributed in the Indian Ocean and ~uth­
west Pacific, and are also found in coastal waters of China 
and neighboring countries. But the distr:ib utions of certain 
species such as Pseudosciaena crocea, ~ polyactic, Miichthys 
miiuy, Collichthls lucidus, ~ n1veatus, MeCalonibea fusca 
and Bahaba flavo ab1ata are restricted to t e Chinese coast, 
or only reach the Southwest coast of Korea. These species 
could be recognized as endemic to the Chinese coast. 
11. This publication has illustrations of sciaenid fishes, sw~­
bladders and anatomic figures of otoliths. A total of 94 
figures is presented and 55 references have been recorded. 
88 Zoogeographic Distribution of Chinese Sciaenidael/ 
(Including adjacent waters) 
Species 
Johnius Amblycephalus (Blkr.) + 
John1us sem1luctuosus (C. & V.) + 
John1us fasciatus Chu, Lo & Wu 
Johnius belen~erii (C. & V.) + 
Johnius dussumeri (C. & V.) + 
Johnius carutta Bloch + 
Wak coitor (Ham.-Buch.) + 
~ soldado (Lacepede) + 
t\TaK c:rj a (Ham. -Buch.) + 
~ t1ngi (Tang) 
Wak sina (C. & V.) + 
traK axiTlaris (C. & V.) + 
Megalonibea fusca Chu, Lo & Wu 
Otolithoides rnicrodon (Bleeker) + 
Otolithoides brunneus (Day) + 
Otolithoides biauritus (Cantor) + 
Bahaba flavolabiata (Lin) 
Sciaena russelli (C. & V.) + 
Otolithes argenteus (C. & V.) + 
Otolithes ruber (Bl. & Schneid.) + 
Nibea coibor (Ham.-Buch.) + 
Nibea albiflora (Rich.) 
Nibea semifasciata Chu, Lo & Wu 
Nibea diacanthus (Lacepede) + 
i~!ibea ITiiichthioides Chu, Lo & Wu 
Nibea japonica (Temm. & Schl.) 
Nibea acuta (Tang) 
Argyrosomus .aneus (Bloch) + 
Argyrosomus macrocephalus (Tang) 
Ar~yrosorous pawak Lin 
Argyrosomus argentatus (Houttuyn) + 
Atrobucca nibe (Jord. & Thorn.) 
Miichthys ffiiiUy (Basil.) 
Pseudosciaena crocea (Rich.) 
Pseudosciaena polyactis Blkr. 
Collichthys lucidus (Rich.) 
Collichthys niveatus Jordan & Starks 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ + 
+ + 
+ + 
+ 
+ 
+ + 
+ + 
+ 
+ 
+ + 
+ + 
+ + 
+ + 
+ 
+ 
+ + 
+ 
+ 
+ 
(f) 
0 
c 
rt 
::r 
Ul 
CD 
Pl 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ +? 
+ + 
+ + 
+ + 
+ 
+ + 
+ + 
+ 
+ + 
+ 
+ + 
+ 
+ 
+ +~'< 
+ +~'c' 
+ + 
+ + 
+ 
+ + 
+ 
+ + 
+ 
+ + 
+* 
+ + 
+ 
+ + 
+ 
+ + 
+* +? 
+ + 
+ + 
+ + 
Ul 
0 
c 
rt 
::r 
I 
~ 
CD 
Cll 
rt 
ro g 
Ul 
0 
c 
rt 
::r 
I 
~ (i) 
Cll 
rt 
CD g 
+ 
+ + 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
l/This table is based on the specimens we have examined. "+" indicates 
present in the regionr "+~'c'" 1ndicates the region of north East China Sea 
Rr Nouth Yellow Sea. '+7~~'<" indicates Ji-zhou Dao (Quelpart Is.), Korea. 
·+? indicates doubtful distribution. 
LITERATURE CITED 
[ 1] Basileweky, S.: 185lS. Ichthyographia Chinae Borealis. Nouv. Mem. Soc. Nat. Moscou, 
Vol. 10, pp. 2'20-221. 
[ 2] Blecker, P.: 11$63. Memoire sur lee Poissons de la COte de Guinee. Nat. Verb. Holl. M&-
dsch. Wetensch., 1863,2 ser., Vol. 18, pp. 1-136. (p. 00, on S. cirr1wsa). 
i_ 3 J Bleeker. P.: 1863. lJeseription de quelques es~ces de Poissons nouvelles ou peu connus 
do Chino onvoyet.'S au Museo de I.eide par 'f. G. Schlegel. Nod. Tijdsebr. Diork., 1863, Vol. 1, pp. 
135-HiO. 
L 4 J Bleeker, P.: 1870. ~ededoeling omrent oonige nieuwo vischsooeton van China. Versl • 
. \karl. Amsterdam, 1870, Vol. 2, ser. 4, p. 251. 
i: 5 J Bleeker, P.: 1878. Memoire eur la fauna. ichthyologique de Ohine. Neder. Tijdschr. Die-
rk., 1873, Vol. 4, p. 142. 
[ 6 J Bleeker, P.: 1874. Memoire sur lee Sciaenoides et les Sillaginoides de l'Inde Archipelagi-
4_UC. Amsterdam, 1874, pp. 1-62. 
[ 7 J Bleeker, P.: 1879. Sur quelques esp~{'es in~dite ou peu connus do Poissons de Chino, app-
artna.nt au Mus6um de Hambourg. Versl. Akad. Mooed. Amsterdam, ser, 2 (18), pp. 1-11. 
[ 8] Cheng, Czo-ching: 1940. C':>mpa.rative study on the scales, endoskeleton, otolith, and air-
IJladdor of some Seia.enoid fishes of Ohina, pp. 72-103 (MS.). 
~ 9l Cheng, Wu-foi: 1948. Comparative study on the air-bladder of some Sciaenoirl fishes of 
China, pp. 1-21. (MS.). 
[10"1 Chu, Y. T.: 1931. Index Pisc. Sinensium. Bioi. Bull .. St. John's Univ., No.1, pp. 183-
137. 
IHJ Chu_. Y. T.: 1931. C . .mtributious to the Ichthyology of China, Part 7, China Jour., Vol. 
J;j, ~o. 5, pp. 246-247. 
;12] Cohn, I.udwig: 1907. Die Schwimmblase einiger Seia.eniden. Zool. Anz., Vol. 82, pp. 
433-440. 4 figs. 
1.13] CuYier, G.: 1817. l..e ~gne animal distribu~ d'apr~ eon organisation, Pour servir de 
ba.so a l'histoire naturclle des animaux et d'introduction ll'anatomie comparoo. 1. ed., v·ol. 2, Po-
issons, pp. 532; 2. ed., 1829, Vol. 2, PoiSBOns. 
, 14_' Cu\·ier_. G. & Valenciennes, A.: 1830. Histoire naturelles des Poissons, Vo1. 5, pp. 1-219, 
Pis. 101-119. 
[HSj Day, F.: 1878--1888. The ~~ishes of India, l..ondon, pp. 181-197. 
[16] ~·owler, H. W.: 1933. Contribution to the biology of the Philippine Archipelago and atl-
ja1·ent regions. U.S. Nat. Mus. Bull. 100, Vol. 12, pp. 351-415. 
L17J Fowler, H. W.: 1936. Marine fishes of West Africa. Bull. Amer. Mus. Nat. Hist., 70, Part 
2, pp. 874-802. 
[18] Frost, G. Allan.: 1927. A Comparative Study of the Otolitba of the Neopterygian Fishes 
(continued). (XVIII. Percomorphi.) Ann. Mag. Nat. Hist. (9), XX, pp. 298-305, Pl. V. 
[19] Gtin~h,r, D. A.: 1860. Catalogue of the Fishes of the British MUJeum. Acanthopterygii. 
Vol. 2, pp. 284-316. 
[20] Giinther, D. A.: 1878. On a collection of fishes from Chefoo, North China. Ann. Mag. 
Nat. Hist., ser. 4, Vol. 12, pp. if17,..,1118. 
[21] Giinther, n. A.: 1880. Au introduction to the study of fiehes. pp. 142-149. 
[22] Herre, A. W.: 1932. Fi11hea from KwangtU.ng Province and H1-inan laland, China. I.ing. 
Sd. Jour., Vol. 11, No. 31 p. 436. 
(23J Herre, A. W.: 1931S. A New Sciaenid from Southeaatern China. Line. Sci. Jour.1 Vol. 14, 
89 
90 
No. 4, pp. 603-604. 
[24] Herro,A. W.: 1963. Check I ... ist of Philippine Fishes. U.S. Goverment Printing Otlico . 
. pp. 471.-477. 
[25] Jones, F. R. Harden & Marshall, N. B.~ 1903. The Strueture and Functions of the Tolen-
stean Swimbladder. Bioi. Rev. Cam. Phil. Soc., Vol. 28, pp. 16-83. 
[26] Jordan, n. S. & Eigenmann, C. H.: 1889. A Review of the Sciaenidae of America and 
Europe., pp. 343-451. An. Rep. Com. Fish & Fisheries for 1886, Wash~ngton. 
[27] Jordan, D. S. & Evermann, B. W.: 1898. Fishes of North and Middle America, Pt., 2, 
pp. 1392-1.490. 
[28] Jordan, D. S. & Gilbert, C. H.: 1883. Synopsis of the Fishes of North America. Bull. I!. 
S. Nat. Mus., Vol. 3, No.16, pp. 566-682. 
[29J Jordan, D. S. & Hubbs, C. L.: 1925. Records of fishes obtained by David Starr .brdan i:1 
Japan, 1922. Mem. Carnegie Mus., Vol. 10, No.2, pp. 242-244. 
[30] Jordan, D. S. & Metz, C. W.: 1913. A catalogue of the fishes known from the water of Ko-
rea.. Mom. Carnegie Mus., Vol. 6, No.1, pp. 35-39. 
[31] Jordan, n. 8. & Soal, A.: 1905. List of fishes colloctod in 1~-1883 by Pierre Louis Jouy 
at Shanghai and Hongkong China. Proc. U.S. Nat. :Mus., Vol. 29, No, 529, pp. 617-529. 
~32] Jordan, U.S. & S':t.l, A.: List of flShes c~ollected at Hongkong by Captain Willian Finrh, 
with desrription of fivo new SpeC'ies. Pro<'. Davenport Aead. Sd., Vol~ 10, pp. 1-17. 
[38] Jordan, J>. S. & Snyder, ,J. 0.: 1900. A list of fish collected in Japan by Keinosko Ota:.:1, 
and by thoU. S. Fish. C:>mon. Steamer (•Albatross" with de8<.'ription of fourteen new spoeics. Proc. 
U. A. Nat. Mus., Vol. 23, No. 1213, pp. 856-357. 
[34] Jordan, D. S. & Starks, F.. C.: 1906. Notes on a. collection of fishes from Port Arthur, 
Manchuria, obtained by James FranC'iB Abbott. Proc. U.S. Nat. Mus., Vol. 31, No. 1493, pp. 515-
626. 
[34a] Jordan, 1>. S. & Starks, R. C.: 1905. On a Collection of Fishes Made in Koral.. by Pierro 
Louis Jouy, with Ilescriptions of Now Species. Prof'. U. S. Nat. Mus., Vol. 28, No. 1391, pp. 
294-295. 
[35] Jordan, H. S. & Thompson, W. F.: 1911. Review of Sciaeno~d fishes of Japan. Proc. U. 
S. Nat. Mus., Vol. 89, PI>· 241-261. 
[86j Jordan, D. S. & Thompson, W. F.: 1914. Record of fishes ob~inod in Japan 1911. Mom. 
Carnegie Mus., Vol. 6, No.4, pp. 241-261. 
[~7] Lin, S. Y.: 1934. A study of J.t'oochow fish. Ling. Sci. Jour., Vol. 13, No.4, p. C8l. 
[88] Lin, S. Y.: 1935. Notes on some important Sdaenid of China. Bull. Chekiang Prov. Fish. 
Expt. 8~., Vol. 1, No.1, pp. 1,..,30. 
[89] J.in, S. Y.: 1938. Jl'urther NotA!& on Sciaenid Fishes of Ohina .. I...ing. Sci. Jour., Vol. 17, 
No.1, pp. 33-48; Vol. 17, No.2, pp. 161-173; Vol. 17, No.3, pp. 367-381; Vol. 17, No. 4, pp. 
539-650. 
[40] Lin, S. Y.: 1939. Fish Air-bladders of Commercial Value in Obina. Hongkong Natura-
list, Vol. 9, No.8, pp. 108-118, 7 figs. 
[41] I.in, S. Y.: 1940. Oroakers of the South China Sea. Jour. Hongkong Fish. Rea. Stat~, 
Vol. 1, No. 2, pp. 243-254. 
[42] I.innaeus, Oarl von.: 1768. Sys1'A)ma Natura. 10 Aufl. Stock~olm., pp. 288-289. 
[43] Matsubara, K.: 1937. S<:iaenoid fishes found in J.!&pan and .o\dja.cent Water. Jour. Imp. 
Fish. Inst., Vol. 32, No.2, pp. 27-92. . 
[44] Matsubara, K.: 1955. Fish Morphology and Hierarchy. Part 1, pp. 642-645. 
[45] Richardson, .J.: 1846. Report on the Ichthyology of the Seas of Ohina & Japan. Rept. Brit • 
.\SBoc. Adv. Sci. 15th meeting, pp. 187-320. 
[46] Rutter, V . .M.: 1897. A colle<'tion of fishes obta.ined in Swatow, China, b) MiBS Adela M. 
Fiolde. Pro.·. Aead. Nat. ~i. Pbila., pp. 66--90. 
:47] Hmith, H. M.: 1905. The ltrumming of the nrumfishes fSciaenidae). Sciaence, Vol. 22, 
TlP· 376-378. 
~48] ~mith, J. l •• £,·.1963. The Sea Fishes of Southern Africa, Rev. ed. 19lS4, pp. 22lS-2~8. 
Oentral Ne\\"S Agenc-y, Ltd., South Africa. 
[49] Tang, n. 8.: 1937. A Study of Sciaenoid Fishes of China. Rept. Amoy Mar. Bioi. Bull. 
Vol. 2, No.2, pp. 47-88. 
[GO~ Temroinck. 0. J. & Schlo~el, H.: 1842. Pisces in Seibold's Fauna Japonka. pp. 68-lS9. 
[61] Tower, R. W.: 1908. The Production of Sound in the Hrum fishes, tho Searobin & tho 
'foadfish. Ann. N.Y. Acad. Sci. Vol. 18, pp. 149-173, Pis. VI-VIII. 
[52] Wang, K. F.: 1935. Study of the teleost fishes ot coastal region of Shantung, II. Cvntr. 
Hiol. Lab. Sei. Chma, Yol. 10, I\o. 9, pp. 443-459. 
[53] Weber, M. & Beaufort, L. F. De: 1936. The Fishes of Indo-Australian Archipelago, Vol. 
1, pp. 481-547. 
L54J ~ft:ft: 1955. IH111#11l~lll1lff1~·, 131-140 1'{, 85-92 l!l. *l?JHV~ito 
[55] Jti~1l~i&ii'1ttt.fl, 1962, 409-438 Jt', 343-361 I!IJo fi~ml'&ito 
91 
[54] Chang Chung- lin, 1955, FishE~s of Yellow Sea and Po Hai, 
China, p. 131-140, Figs. 85-92. Science Press. Peking. 
[55] Institute of Zoology and Institute of Oceanology, Academia 
Sinca and Changhai Fishery College, editors-in-chief, 1962, 
Fishes of South China Sea. Science Press, Peking. 1184 pp. 
